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Howard’s Multiple Ball Bearing. 





The question of the employment of ball 
bearings for machinery is one which is at- 
tracting considerable attention now from 
mechanics, and, as ourreaders are aware, we 
have at various times had 
something to say on the sub- 
ject, and have given examples 
of their design, and the results 
obtained by their use. 

Some time since ex-Governor 
Henry Howard, of Providence, 
R. I., who is very largely inter- 
ested in manufacturing and 
mechanical matters, began 
giving some attention to the 
subject, and after considerable 
experimenting designed to de- 
velop the weak points in the 
forms of ball 
bearings com- 
monly used, 
devised those 
which we illus- 
trate herewith, 
and which 
seem to over- 
come some 
difficulties 
which have 
been found to 
exist in the case of any other ball bearing 
with which we are acquainted. 

Any one who has had experience with ball 
bearings knows that the track or tracks in 
which the balls roll soon becomes worn if 
the bearing is subjected 
to any considerable pres- 
sure, this seeming to be 
a necessary consequence 
of the fact that only a 
very small portion of 
the actual surface with- 
in such a bearing can be 
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turns freely with the balls as they rotate. lar direction in a plane at right angles to the helix being so proportioned to the di- 
Though arranged in a helical line, the balls the center line of the journal, the pitch of ameter of the balls that each succeeding ball 


do not rotate 
in this line, 
but in a 
annu- 





direct 











MuLtTIPLE BALL BEARINGS. 





used by the balls. It is 
believed to have been 












pretty conclusively dem- 
onstrated that a bearing does better 
without grooves for the balls to run 
in than with them, the plain surfaces 
being not only more easily produced, espe- 
cially when hardened and ground as they 
should be, but actually working better in 
nearly every respect. This being the case, 
it became a problem to so arrange the balls 
that all the surface within a bearing, both 
on the shaft and within the box, should be 
made use of by the balls, thus preventing 
wearing in grooves, as is the case where 
they are arranged in rings, separated from 
cach other by collars. 

At Figs. 1 and 2 we show forms of bear- 
ings devised by Mr. Howard which do this 
thoroughly, with the further advantage that 
the balls are held in what is virtually a shell 
that can be removed from the bearing, 
handled and putin again without a single 
ball being displaced. It will be seen that 
the balis are arranged between the coils of a 
helix which holds them loosely, so that they 
are free to turn, the ends of the helix being 
partially closed to prevent their running out 
at the ends. The sides of the strip from 
which the helix is formed are made concave, 
as shown in Fig. 2, the object of this being 
obvious. The shell or helix is not held in 
the bearing in any way, except that collars 
prevent it being displaced endwise, and it 
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Fig. 3. 











rotates in a track which is 
slightly at one side of that of 
the preceding one (usually 
about ,,'’), the end play which 
is in most bearings allowing 
for enough movement to cover 
the intervening spaces, so that 
the entire surface is made use 
of, both the shaft and the box 
being, after used for a time, 
planished brightly and uni- 
formly over their entire sur. 
face. Experience has shown 
that this results in a very great 
decrease of wear, and the bear- 
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> made to illustrate the bearing 


ings so made compare very 
favorably with other ball bear- 
ings in respect to the co-efti- 
cient of friction. 

It might be supposed that 
the shell so constructed would 
have a very decided tendency 
to crowd to one end of the 
bearing, and that the balls , 
would become tightly crowded 
together at one end of the 
helix. Tests have shown that 
this is not the case, since the 
shells have been run for hours 
in perfectly smooth bearings 
with both ends left open, so that there was 
nothing to prevent the shell from coming 
out at either end; it showed no tendency to 
do so, but remained in its place. We might 
present a theory to account for this, but 
content ourselves with the statement of fact. 

At Fig. 3 we show another form of bear- 
ing which embodies the same principle so 
far as the distribution of the balls is con- 
cerned, they being in this case enclosed in a 
shell of brass which is drilled as shown for 
the reception of the balls, a shoulder being 
left at the bottom of the holes, and the tops 
being partially closed after the balls are in 
place, so that they are held loosely, as in the 
helical shell. One.of the advantages of this 
form is that more balls can be put into a 
bearing of given size, and the shell can be 
made in two parts, joined together as shown, 
so that they can be put over a shaft or taken 
from it at any point in its length without 
the necessity for going to the ends. The 
two parts are joined at the irregular line 
shown, and are held together by the spring 
hooks seen at the sides. It will be under- 
stood, of course, that not much force acts to 
separate the two parts of the shell when it is 
in use, since its only office is to keep the 
balls properly separated. 

At Fig. 4 we show a section of a model 

g, it having a 
collar at the end for a thrust bearing, in 
which, though the draw- 
ing does not show this 
clearly, the balls are ar- 
ranged on the same prin- 
ciple, ¢. ¢., at varying dis- 
tances from the center of 
the bearing, so that no 
two balls travel in exactly 
the same track, but a com- 
paratively wide surface is 
made use of instead of a 
single track. 

At the shops of the 
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Mass., where they are making arrange- 
ments to manufacture these bearings for 
the market, a representative of this journal 
recently witnessed some tests of these bear- 
ings which were interesting as showing the 
frictional of bearings 
compared with ordinary good plain bear- 
Two ordinary shaft hangers were 
inverted bolted to the floor 
shop, boxes being held in these in such 
manner that they were free to swivel and 
adjust themselves to the shaft. The shaft 
was of steel 22’ diameter, provided at the 
ends with shells of hardened steel that had 
been ground true after hardening. These 
were of the same diameter as the shaft, and 


resistance such as 
ings. 


and 


were smooth and in good condition, running 
in bronze boxes which were also in good 
condition, The shaft was driven at a speed 
of 1,180 revolutions by a one-inch belt, run- 
ning ona pulley four inches in diameter. 
At the middle of the shaft was a bronze col- 


lar, under which was placed the end of a 


lever in such a way that when this lever was 
loaded the tendency was to lift the shaft 


vertically. With ordinary plain bearings 
the lever was loaded until the belt just 


failed to drive the shaft, the method pur- 
sued being to place on the lever a known 
weight at a certain previously determined 
distance from the fulcrum, and then putting 
another weight between it and the fulcrum, 
sliding it outwards with the shaft running 
until the belt slipped, the distance at which 
this occurred being noted, and the moments 
of the weights afterwards computed. In 
the case of the plain bearings the shaft was 
thus loaded to 38838 pounds, 
when the belt refused to drive 
it further. Slipping out these 
bearings, ball were 
substituted, one of these being 
of the helical form (Fig. 1), 
and the other the perforated 
shell (Fig. 3), the bearing at 
the middle in the collar on 
which the lever acted being 
also of this form, The shaft 
was .then loaded to 2,276 
pounds, at which point the 
belt slipped. This is a differ- 
ence of nearly six to one in 
favor of the ball bearings. Of 
course it is not pretended that 
this test would give strictly or 
scientifically correct results, 
but it was such a test as could 
conveniently be made at short 
notice with the facilities to be 
found in the shop, and gave 
results that very suggest- 
ive, though, of it 
showed nothing as to the per- 
formance of the beurings in 
respect to durability, which is 
the main claimed for 
this particular form ball 
bearing, which derives its name 
from the fact that the orbits 
in which the balls run 
largely increased in number. 

It has been noticed during 
the that, no 
matter how severe the test to 
which these bearings were 
subjected, there was no indi- 
cation of heating, this being attributed 
mainly, of course, to the small frictional 
resistance developed, but being in part due, 
it is believed, to the fact that air can freely 
circulate through the bearing. 

It will readily be perceived, we think, 
that Mr. Howard, by devising a bearing in 
which no two balls follow in exactly the 
same track; in which more balls can be used 
in a given space than has been heretofore 
possible; which can be put on or taken from 
ashaft at any point without the necessity 
for passing it over the end, and which can 
be removed, handled or shipped without 
disturbing the arrangement of the balls, has 
achieved a distinct and important advance 
in their construction, and one which will be 
very likely to largely extend their field of 
usefulness. 


bearings 


are 
course, 
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The recent report throughout the country 
Anchor line steamship City 


that the of 





of the! 


| Rome had been lost at sea produced a wave 


| of excitement that foretells what would oc- 
|curif one of these great steamships, with 
/all on board, was really lost. Fortunately, 
| the probability of such an occurrence is ex- 
|tremely remote. These vessels are so built 
|as to withstand a very serious accident and 
| still remain safe, so far as loss of life is con- 
cerned. 
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The “Sintz” Gas and Gasoline Engine. 
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the engine causing the stroke of the pump | 


to begin when the main piston has de- 
scended through about one-fourth of its 


charging stroke, and terminate when the| 
piston has made about seven-eighths of its | 
When running light, the stroke of | 
the pump terminates at the same point as | 
before, but begins later, in proportion to the | 


stroke. 


work to be done, thus making it an au- 


| tomatic variable cut-off engine, and securing 


We give on this page and on page 1 an} 
illustration showing the construction of an | 


engine which, by a few minor modifications, | 


can be adapted to the use of any kind of gas 
—city, natural, water gas, petroleum fucl 
gas, or gasoline; the engraving on page 


1 showing the engine as arranged for gaso- | 


line, while that on this page shows it as 
arranged for natural gas. 
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comparatively close regulation with good 
economy. 

The gasoline is delivered through the pipe 
L, from which it passes to the air pipe, and 
is mixed with the proper proportion of air 
before going to the combustion chamber. 

From the same auxiliary shaft the valve 
rod Jis moved, and also the rod which controls 
the igniter B, the gas being ignited by a 
spark from the battery seen on the floor at 
the right. The cylinder is water-jacketed 


“- 


Ea = Ji ius 





THE Sintz Gas ENGINE.—ILL 


The engine is a vertical cylinder, single- 
| acting, two-cycle machine, every alternate 
return stroke of the piston being used to 
expel the products of combustion from the 
cylinder, while the alternating return strokes 
compress the charge of gas ready for ex- 
plosion, an explosion taking place at every 
alternate downward stroke so long as the 
engine is in motion, and regardless of its 
load, regulation being accomplished by au- 
tomatically controlling the charge of 
or gasoline admitted to the cylinder. 
Referring to the engraving on page 1, 
which, as stated above, shows the engine as 
arranged for gasoline, the fuel is in the tank 
7’, which is outside the building in any con- 
venient situation. A pipe leads from this 
tank to the suction of the small pump 4S, 
| which is driven from the auxiliary shaft 
| above the crank-shaft, and at one-half its 
|speed. The stroke of this pump is varied 
by the action of the governor, a full load on 


gas 


fm} 











USTRATED ON PAGES 1 AND 2. 


by a pipe which enters the jacket at one 
side just below Z, the return being through 
the pipe ©. 

An important feature of the engine is the 
arrangement of all internal parts so that it 


will run indefinitely without the necessity | 
for cleaning, no deposit whatever being | 


found in the pipes, valves or cylinder, even 


when using a fuel with which trouble of | 


that kind would ordinarily be expected. 

The action of the engine is essentially the 
same when using coal or city gas, the charge 
being closely regulated to suit the work 
being done. 

Besides coal and water gas, the engines 
are working successfully with natural gas 
from the northwestern Ohio, Indiana, New 
York and California fields, and also with 
petroleum fuel gas that is 97 per cent. air, if 
necessary, the latter fuel being made where 
required by an attachment placed in the base 
of the engine, by which the air is compressed. 


No flame being used, and there being no 
fire about the engine except at the moment 
of explosion, it is found that there is prac 
tically no danger of fire or an explosion of 
gas, except within the combustion chamber 
and cylinder, and that the engine can be 
covered with gasoline while running with- 
out the least danger of its being ignited. 

As to its economy, the builder states that 
in his shop, which contains three lathes— 
| 14", 18” and 20'’—a 20” drill press, and a 
| 80°x30" planer, all driven to their full ca- 
| pacity, an engine of two horse power (nomi- 
nal) runs the shop at a cost for gasoline of 
15 cents per day of ten hours, and that he 
finds it to be perfectly safe to guarantee the 
engines to run ten hours on one gallon of 74 
stove gasoline per actual horse-power, or 
on 15 cubic feet of natural or manufactured 
gas per horse-power per hour. 

Its adaptation to the use of gasoline or to 
‘a fuel gas which it can itself make from 
petroleum, renders the engine especially use- 


| 7 . 

bow where manufactured gas is not to be 
| 

| 


had, since all the advantages incident to the 
use of a gas engine can be obtained with it, 
isuch as quick starting at full power, ab- 
‘sence of fire when not in operation, smal]] 
space required, with comparatively little at- 
tention. 

The engine is built in various sizes asa 
| stationary engine, and is also built in a form 
adapting it to use in launches and small 
| boats, by Clark Sintz, Springfield, Ohio. 
| — . 
| The Sheffield Telegraph reports a series of 
| official trials of anchors or mooring gear by 
the Lords Ccmmissioners of 
the Admiralty. These trials, 
which are stated to have been 
most exhaustive, were made 
with all classes of anchors in 
Portsmouth harbor. A final 
test of merit in holding power 
took place on the 14th, 15th 
and 16th of September last, 
when H. M. 8. Hero proceeded 
to sea in suitably deep water, 
with hard ground, off Spithead, 
to test the selected five anchors 
chosen out of the many pre- 
viously tried. ‘‘ The method 
of procedure conducted by the 
ofticials of Steam Reserve, with 
officers and men from H. M. 8S. 


Re 


Excellent, was as _ follows: 
Each anchor was let go in 


turn with a small buoy attach- 
ed, to denote the place where 
it fell. A rowboat was in at- 
tendance, and likewise threw 
over a powerful anchor and 
buoy in the same place. The 
Hero then steamed half speed 
astern for twenty minutes, and 
after the distance of drag was 
carefully measured, a diver 
was sent down to report on the 
position of the anchor and the 
state of the ground over which 
it had dragged. The weight 
of the ordinary anchors of the 
Hero is 96 cwt., but these trial 
anchors were purposely made 
only 38 cwt., so that the ship 
was theoretically supposed to 
be considerably too strong for the anchors. 
|This generally proved the case, as most of 
|the anchors dragged trom 70 yards to half 
'a mile before taking hold.” 
| The report in the local paper adds: ‘‘ One 
remarkable exception, however, occurred 
with the anchor known as ‘ Hall’s’ patent. 
| This anchor only dragged a few feet, and the 
‘report of the diver was that it had piled 
| up in front of it no less than 12 feet of clay 
and gravel, clearly proving it to be the 
best holding ground gear at present in ex- 
istence. 

The patentee is Mr. J. F. Hall, of Sheffield, 
a gentleman well known in naval, mechani- 
cal and civil engineering matters. It was one 
of his anchors that quite recently saved the 
St. Tudno, when in a dangerous predicament 
through the breakdown of her engines off 
the Mersey bar in rough weather.” The 
account is certainly very flattering to Mr. 
Hall. 
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It is an Honor that will Work 
Both Ways. 








Mr. J. F. Holloway, for the past four years | would give way, but it will not; the greater 


of New York, but formerly of Cleveland, 


Ohio, was recently elected an honorary mem- | 


ber of the well-known Civil Engineers Club 
of Cleveland, of which he was for several 
years president. 
honored by this 
when residing at Cleveland, but since he 
came to New York, and he would be less 
than human if he did not appreciate the 
honor conferred on him at this time by his 
old friends and associates. One hundred 
names of well-known engineers and large 
manufacturers were signed to the petition 
to the executive board of the club, setting 
forth Mr. Holloway’s eminent qualifications 
It requires a unanimous vote of the club, 


by letter ballot, to elect an hoporary member. | 


—____o>e- ————- 
Knots, Hitches and Bends. 


The engraving which we herewith show 
under the above title, together with the de- 
scriptive text, is taken by permission from 
a little pamphlet full of instructive matter, 
issued under copyright protection by the 
C. W. Hunt Company, 45 Broadway, N. Y. 

There is a great lack of knowledge among 
mechanics as to the use of ropes, and we pub 
lish the matter because we think it will be of 
interest to our readers. The little book to 
which we refer will be of further interest, 
and we have no doubt can be had from the 
company named upon application, and by 
properly specifying it. 

The text of the book, 
goes with the cut, is as follows: 

A great number of knots have been de- 
vised, of which a few only are illustrated, 
but those selected are the most frequently 
used. In the engravings they are 
shown open, or before being drawn 
taut, in order to show the position of 
the parts. The names usually given 
to them are: 

A. Bight of a rope. 

B. Simple or overhand knot. 
C. Figure 8 knot. 

D. Double knot. 

FE. Boat knot. 

F’. Bowline, first step. 


Y 


7. Bowline, second step. 


which properly 


H. Bowline completed. 

I, Square or reef knot. 

J. Sheet bend or weaver’s knot. 
Kk. Sheet bend with a toggle. 
L. Carrick bend. 

M. Stevedore knot completed. 
N. Stevedore knot commenced. 
O. Slip knot. 

P. Flemish loop. 

. Chain knot with toggle. 

R. Half-hitch. 

S. Timber-hitch. 

7. Clove-hitch. 


U. Rolling-hitch. 


V. Timber-hitch and half-hitch. 
W. Blackwall-hitch. 
X,. Fisherman's bend. 
Y. Round turn and half-hitch. 
Z. Wall knot commenced. 
A A. Wall knot completed. 
B B. Wall knot crown commenced. 
CC. Wall knot crown completed. 


The principle of a knot is that no 
two parts, which would move in the 


same direction if the rope were to 
slip, should lay alongside of and 


touching each other. 

The bowline one of the 
useful knots; it will not slip, and 
after being strained is easily untied. 
It should be tied with facility by 
every one who handles rope. Com- 
mence by making a bight in the 
rope, then put the end through the 
bight and under the standing part, as 
shown in G, then pass the end again 
through the bight, and haul tight. 

The square or reef knot must not 
be mistaken for the ‘‘ granny” knot that 
slips under a strain. Knots 7/, K and WY are 


is most 


casily untied after being under strain. The 
knot M is useful when the rope passes 


through an eye and is held by the knot, as 





Mr. Holloway has been 
club in many ways, not only 
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it will not slip, and is easily untied after the end of 3 is passed through the bight of 1, 


| being strained. 
The timber-hitch S looks as though it 


the strain the tighter it will hold. The wall 


‘ame 
. a 





AND 


SURFACE 


‘knot looks complicated, but is easily made 
| by preceeding as follows: Form a bight 
| with strand 1 and pass the strand 2 around 
‘the end of it, and the strand 8 around the 
‘end of 2, and then through the bight of 1, 
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twist DRILL GRINDER. 


as shownin the engraving BB. Haulall the 


strands taut, as shown in the engraving CU C. 


———__-4>>e_—__—__ 

The English commissioner to the World's 
Fair at Chicago is reported 
by the London as 
saying that he has modified 
his opinion as to New York 
being the best city for the 
proposed exposition. He 
that the private 
munificence of the citizens 
of Chicago will make the 
exhibition a great success. 
The English exhibitors, he 
will find every 
facility for exhibiting, and 
he advises them to 
goods suited to the trade 
of the United States and 
South America, articles of 
art and luxury fitted for 


Times 


believes 


believes, 


the adornment of homes, 
especially paintings, Eng- 


lish art being less known 
to Americans than it de 
served to be. He had been 
told) that woolens, _ fine 
cloths and hardware would 
also find a ready sale. 
: an ae 
Not long since, some re- 
frigerator ships were built 
to carry beef between 
Buenos Ayres and Europe. 
This ap- 
parently, proved unremun 
now are 


business has, 


erative, and these vessels being 


used for conveying fish from the vicinity of | 


Buenos Ayres to Europe. 
me 
It is said that in China soapstone is exten- 
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Knots, Hrrcars AND BENDs. 


Haul the 
ends taut, when the appearance is as shown 
in the engraving A A. The end of the 
strand 1 laid over the center of the 
knot, strand 2 laid over 1 and 3 over 2, when 


as shown in the engraving Z. 


is now 


sively used in preserving structures made of 
stone liable to crumble from the effects of 
the atmosphere. A covering in the form of 
paint is applied, which is wonderfully pro- 
tective. 


send | 
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Surface and Twist Drill Grinder. 


We illustrate on this page a combined sur- 
| face and twist drill grinder, which it seems 
to us should prove a very useful tool in 
many machine shops. The surface grinder 
is of the simplest possible construction, be- 
ing simply a plate hinged at one end so that 
it may be raised at the other towards the 
wheel, the work being placed on this plate 
and passed under the wheel until reduced to 
a surface, and to the desired thickness. The 
| knee, upon which the plate is fixed, is ad- 
| justable vertically by the hand-wheel shown 


to suit work of different thicknesses or 
heights. For grinding dies or other hard- 


ened pieces, or for finishing surfaces, the 
machine has been found quite efficient. 

At the other end of the spindle is mounted 
| a cup wheel which is used for grinding twist 
| drills, the distinctive feature of the twist 
drill grinder being that, though a simple de- 
| vice, it has a capacity for grinding drills 
| from the smallest size up to 2” in diameter. 
It consists essentially of an upper and a lower 
slide, which are placed upon a bracket at- 
tached to the column of the machine, the 
| slides being moved by convenient traversing 
| screws. 

On the upper slide there is a holder for the 
drill, this upper slide being arranged to 
| rotate upon the lower one in a_ horizontal 
| plane. The lip of the drill, by being placed 

against the stops, is so located with regard 

| to the center about which this rotation takes 
| place that it is given the proper clearance, 
graduations being put on the slides to indi- 
cate at once the proper settings for drills of 
all sizes. The drill while being ground 
simply lies in V blocks, and is held in posi- 
| tion by the hand of the operator, so that the 
|use of chucks or other holding devices is 
‘dispensed with. 





The machine is made either in the 
form shown, or as a surface grinder 
only, or as a twist drill grinder only, 
as may be desired, by the Appleton 
Manufacturing Company, Philadel- 
phia, Pa. 





ms 

The very general opinion held by 
engineers regarding the efficiency of 
special forms of screws has been con- 
firmed by some competitive tests of 
propellers recently made by the 
government in Narragansett Bay. It 
was shown by these tests that a true 
screw of ordinary form is practically 
just as efficient as any patent screw 
which has yet been devised. 

The fact is that far less import- 
ance attaches to the form of a pro- 
peller than many imagine, and where 
one screw does notably better than 
another on the same vessel, it is more 
apt to be due to its better adaptation 
in points of diameter, pitch, etc., to 
that particular vessel and engine, 
than because it is intrinsically a better 
screw. The main points to be looked 
after in making screws are to have 
them adapted to the particular vessel 
and engine with which they are to be 
used, and then take pains to have 
them true, 7. @., that 
will do the same amount 


each blade 
of work; 
and smooth, so that as little power as 


sO 


possible will be wasted in friction. 
— 

The Baldwin Locomotive Works of 
Philadelphia has recently completed 








for the freight service of the Erie 
Railway what is believed to be the 
largest compound locomotive in the 
world. The weight of the engine is 
135,000 pounds, exclusive of the ten- 
der. It has three pairs of driving 
wheels sixty-two inches in diameter. 
The weight on these wheels, which 
is, in a properly-constructed locomo- 
tive, the measure of the power of the 
locomotive, is 107,000 pounds. Its 
length is 56 feet. It is claimed that 
this engine can be run at asaving of from 30to 
40 per cent. over the same size single-expan- 
Several compounds are under 
Baldwin works for the 


sion engine. 
construction at the 


same company, heavier than the one noted. 













Parallel Motions. 
By Pror, A. MacLay, GLASGOW, SCOTLAND. 
PAPER. 


SIXTH 


(9)—INVERSE CURVE OR KITE AND SPEAR 
HEAD PARALLEL MOTIONS. 
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|ple forms of the quadric crank, known as| circle in which a second point C moves. 
the ‘‘ kite” and the ‘‘ spear” head, illus-| 
trated by A DHF Aand A DOC F Are-| point Z with the points A and C in such a 
spectively in Fig. 16. The remarkable prop- | 
|the line passing through A and @, and at 


erty about these two forms is that they can 
be combined in a variety of ways in which 


the product of their heights remains the | 


same for all relative positions of the various 


In Example 11 attention was drawn to the | links, as will be seen in the examples which 


fact that in the particular case of the elliptic | follow. 


parallel motion in which the guided point C| 


was taken exactly midway between the cx 


tremities F and G' of the swinging link at-|P@7alel motion of the Peancellier vartety, | 
tached to the slide G! (Fig. 11), then the el-| /acing two deseribing points with strokes 8, | 
1S, = 5’ 8" say. Draw (scale 75) a horizontal 


ing point no longer moves in an approxima 
tion to a straight line—it moves in an exact 
straight line, and with a very much in- 
creased range of motion. 

The examples which follow also give this 
result, but the geometrical basis upon which 
the mechanisms are constructed is entirely 
different. The principle upon which these 
depend is that involved in the construction 
of inverse curves. It may be briefly ex- 
plained as follows: If a straight line be 
made to turn about one fixed point O on it, 
while a second point P moves along the line 
from or towards O according to some par- 
ticular law, the path of P belongs to the 
class of curves known as spirals. But if to 
this moving point Pweadd a second moving 
potnt Q, which travels along the line in such a 
manner with respect to the motion of P that 
the product of their O 
(O PX O Q) ts alivays the same ; then the path 
of P is said to be the inverse of the path of Q. 

In the particular instance when the path 


distances from 


| 





of Pisa circle, the path of Q is also a circle. | 


There are three cases: 1. When the pole 0 
is situated within the circle described by P 
then the path of @is concave towards that 
of P. 2. On the other hand, when 0 is 
situated without P’s circle then Q’s path is 
convex towards P's. These two considera- 
tions form the geometrical basis upon which 


Peancellier designed his compass for | 
describing arcs of circles of very large 
radius. But the case with which we are 


more immediately concerned just now is 
that in which the pole 0 is neither within 
nor without the circle described by P, but 


on the circumference of it. Then the circle 


Fig. 16. 


described by Q is neither concave nor convex 
towards that of /’, but exactly neutral; in 
other words, the circle becomes of infinite 
radius,eand the straight 
This corresponds to the arrangement 


circumference a 
line, 
of the Peancellier compass which can be ap- 
plied asa straight line motion, Since the 
date of Peancellier’s discovery (1864) other 
varieties of straight line motions allied to 
these have been suggested or devised by 
three English mathematicians— Kempe, Syl- 
The forms so derived and 


vester and Hart. 
the Peancellier cell may be grouped together 
and considered as combinations of two sim 








(10)—EXAMPLES FOR DRAWING. 


EKrample 16.—To draw an inverse 


liptic path became a circle, and the describ and Sy respectively, 


ol 


| \ / 


Fig. 1 


N 


Referring to Fig. 16, the 
gram CO DE F, and the two links A D, A F, 
| form what is called the Peancellier cell. It 


jointed parallelo- 


may be considered as a kite ADEF A 
| superimposed upon a spear-head A D C FA, 
| By attaching the inner joint C to a fixed 
center B, exactly midway between Cand A, 
the joint C is constrained to move in a 
circle the circumference of which 
through the fixed point 4. Thus one of the 
‘conditions referred to in the foregoing ex- 
planation of the geometrical principle in- 
volved is fulfilled. We have a fixed point 
or pole A situated on the circumference of a 


passes 


| Cand £, and by connecting the outer joints 
Curve | 








There remains, then, to connect a_ third 


manner that the point # will always lie on 


such distances from C that the product 
A CX A E will be the same in all positions 
of the mechanism about the fixed link A B. 
This is accomplished by putting the jointed 
parallelogram C D E F between the points 


D and F'to the pole A. 
To design a mechanism of this kind fora 
stroke S,, we may proceed as follows: Let 


— G 


8. 





center line X X such that AH:AE:: 8, : 
S,, where S, = 10' 2” say. Through H 
draw H G parallel to HD, meeting A D 
produced at G, also HJ parallel to # F, meet- 
ing A F produced at J. 

Then show by drawing that the centers of 
the joints Hand Hof the mechanism A BC 
....G H I move in parallel straight lines 
Y Yand ZZ with the given strokes, H” EF. 
= §8,, and H"” H, = 98, respectively. 

It will be evident that the extension D G 
HI F is equivalent to the parallelogram 
D Jor F K placed upon thelinks A G, DE 
or AJ, F EX. Hand / lie on the transversal 
passing through the fixed center A. 

Example 17.—To draw an application of 
the Peancellier mechanism as a three point 
parallel motion, with strokes S,, S, and Sg. 

Let the lengths of the strokes be say S,; = 
S23; B, = 5 t's 8, = 8 0 {acale). Wig. 
17.) Proceed as in Example 6 to find the 
length of a working beam A D, and the 
position-of its main center A to give a stroke 
S, at its outer end VY. Then divide the line 
A Dat the points C and Bso that the dis- 
tances Ae <4 © yA Ps 6 is. 

Draw also D Has in Example 6, making 
D E= 438,, and through C und B draw 
C Fand B G parallel to D #, and through 
E draw E FG parallel to D A. Draw next 
a transversal A # intersecting C Fat J and 
BGat K. Then #, J and K are the three 
points required, and it only remains to ap- 
ply the Peancellier straight line motion to 
one or other of these three points. Let 
the innermost point A with the shortest 
stroke S, be taken. Then proceed, as in the 
last example, to draw a Peancellier mechan- 
ism such that the point A will move in the 
straight vertical line AK K! with a stroke 
K' K, =S,. Show the result by drawing 
the complete mechanism in several positions 
relatively to A P O as fixed link. 

Example 18.— To draw a Peancellier parallel 
motion tn which two points will move in oppo- 
site directions with strokes S, and Sy. 

Draw a horizontal X X (Fig. 18) and a 
perpendicular Y Y intersecting at #. On 
Y Y measure off to each side of X X, H HF’ 
Be ,, = +s, 6" say. (Scale 7s.) 
Choose any convenient point, such as A on 
X X,as a fixed center (say, for example, 
HA=48S,). Join #” A, and on it assume 


ae ea 
= = 4 








X Xand a perpendicular Y Y intersecting 
at H. From EKalong Y Y above, and below 
X XX, measure off EH HH” = E E 4 8S, 
Choose any convenient point A on X Xasa 
fixed center or pole, say at EA 
not less than 4 S,, and join #’’ A. Next 
assume a convenient length wv, say about 
+ S, for the links of the jointed parallelo- 
gram, and mark off on #” A a distance 
E"" C" = 2x, Bisect A C” by a line in- 
tersecting X X at B. Then with Bas cen- 
ter draw acircle through A and C’”’, cutting 
center line X X at C. Join BC. From C 
and # as centers with radius 2 draw ares in- 
tersecting at D and F. 
and F' C. Lastly, join A to Dand to F. 
Then if A B be made the fixed link, and the 
mechanism be moved about it, 2 will move 
as required in the straight line Y Y with 
the stroke S,. Again finda point 4 on the 


a distance 





Join OD, DE, EF 


a point C’’—not as in Example 16—between 
A’ and A, but EK" A_ produced; or 
assume a convenient length x for the length 
of each link in the jointed parallelogram, 
making 2 say not less than + S,. Then 
on #” A produced, cut off #” C” = 2 a. 
Next draw a line bisecting A C” and inter- 
secting Y X at B, and with B as a center 
draw a circle through A and C” cutting 


on 


X XatC. Then with # and Cas centers, 
radius 2 = 4 #” OC” draw arcs intersecting 
at Dand / Join HD, DC, CF, F Kand 
AD,AF. Then AB CD E Fis the re- 


quired mechanism, with A B as fixed link 
and # as the point with the straight line 
motion. 

For a second point to move oppositely 
from £ with stroke S,, proceed to determine 
a point Hon X X such that 
AH:AE::S,:8,. 
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Then through H draw H J parallel to A D, 


meeting FD produced at J, and HK parallel 
to A F, meeting E F produced at G. 
extension D J H G@ F'so made is evidently 


equivalent to placing a rectangle J) J upon | 
Eland A D, ora rectangle # AK upon £ G, 


A F. 

Show by drawing the complete mechan- 
ism in several positions about A # as fixed 
link, that the points # and /7 move in the 
parallel straight lines Y Y, Z Z, but in op- 
posite directions, with strokes 8, and 8, re- 
spectively. 


— ape 


Planer and Smoother. 


The illustration on this page shows a 
planer and smoother which has reccntly been 
brought out by the Egan Company, of Cin- 
cinnati, Ohio, the special object of which 
is to adapt it to the needs of cabinet makers 
and others, who have found that it is advan- 
tageous to finish certain parts of their work 
after it is jointed, and fastened together ; 
this making a planer of considerable width 
necessary ; the more so since the work may 
be composed of several pieces, in some of 
which the grain runs at right angles to that 
of other pieces, making it necessary that 
the cutting should be done diagonally across 
the work in order to preserve the corners 
in good shape. 

The machine illustrated is built in two 
widths—36" and 42’—the frame being of 
extra weight, to secure the rigidity neces- 
sary for doing fine work of this character. 
The cylinder is of forged steel, square, to 
hold either two or four knives. It is driven 
by a belt at each end, and the feed rolls are 
driven from the cylinder so that the relation 
of feed to cylinder speed is always uniform, 
irrespective of variations in absolute speed 
from any cause. 

The table is made exceptionally heavy, 
and is adjusted by means of inclines, to 
which it can be firmly clamped when ad 
justed, making the table practically solid 
with the frame of the machine. 

The main feed roll is geared at both ends, 
so that two strips may be fed through the 
machine, one at 
either side, without 
trouble, and all the 
feed rolls are sup- 
plied with an im- 
proved weighting 
device by which 
the weight may be 
very readily chang- 
ed to suit the work 
in hand. 

Pressure bars are 
placed at each side 
of the cylinder, 
which conform to 
the circle in which 
the knives revolve, 
and, pressing upon 
the work close to 
them prevent all 
tearing out in knot- 
ty, cross-grained or 
soft woods. 

Although a wider 
machine is required 
where it is arranged 
in this way than 
where the cylinder 
placed diagon- 
ally, it is claimed 
that it has some ad- 
vantages, among 
which are that belts 
can be used, which 
are parallel with 
the machine, and 
the capacity of the machine is much greater 
for ordinary work. 

The machine is found to be specially use- 
ful for planing table tops which have been 
previously glued up, carriage work, and for 
pianos and organs, all of which must, of 
course, be finished very smoothly. 

tae 

Under the general head of instruction, a 
New York daily paper bas an advertisement 
of one trade school, and six “ ' 


1S 





institutions’ 
where the art of playing the banjois taught. 
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The Boston Patent Steam Gauge. 


The illustration accompanying this repre- 
|sents an interior view of a steam gauge 


being put on the market by the Boston 
Steam Gage Co., 28 Beach street, Boston, 
Mass. 

It will be readily seen, from an inspection 
of the engraving, wherein this gauge differs 
from the ordinary Bourdon type. First, 


the tube does not curve down below the 


vertical center line, which avoids all danger 
of accumulated water freezing in the tube, 


thereby destroying it. 
is not placed on the tube alone to resist and 
the steam but upon a 
spiral steel spring, similar to the spring 


measure pressure, 


used in an indicator. This spring being 
made with the same care as an indicator 


spring, it is claimed that it will always 
bring the hand, practically, back to the 
starting point, and will maintain, substan- 
tially, its accuracy of action at all times. 

It is also claimed for this gauge that it is 
not materially affected by the jar, as of a 





locomotive. 


The Chinese Postal System. 


A writer in a Shanghai newspaper re- 
cently, describing the Chinese postal system, 
observes that China has never considered the 
conveyance of the correspondence of the 
people as a necessary function of govern- 
ment. Official dispatches are conveyed by 
a system of couriers, who contrive, in spite 
of the disgraceful state into which the post- 
roads have been allowed to fall, to 
their missives at a tolerably rapid rate. 


carry 
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these couriers have nothing to do with the 
transmission of private letters. This is pro- 
vided for by postal establishments, which are 
to be found in every town of any size, and Eu 


report favorably of the system, and repose 
It offers some 
advantages even over western postal systems. 


consicerable confidence in it. 


and the contents insured to the full value 
without extra fee, and great latitude is al 
lowed in regard to weight. Letters 
not be stamped beforehand; the rule is to 
keep current accounts with 
customers, which are settled 
monthly. Postage is not, in 
fact, usually prepaid, 
therefore the accounts 
mostly for letters received, 
and not for those sent. Bad 
debts are said to very 
rare. Postal firms in China 
are in truth carriers ; but, in 
addition to the conveyance of 
parcels, they have also under 
taken to forward 
There is a great competition 
between rival firms, and one 
curious effect of this is that 
the customers do not 
the post-office—it to 
them. Each postal establish- 
ment has an army of touts, 
and as the mail time 
near, if the place be a port 
with a regular steamer serv 
ice, these infest the doors of 
the banks and larger shops, begging to for- 


and 
are 


be 


letters. 


go to 


goes 


draws 


ward the correspondence. The competition 
also keeps down the cost; for, although 
there is nothing to correspond to our own 
penny post in cheapness, the postage within 
a radius of about fifty miles is always com- 
paratively cheap, but to places in distant prov- 
inces it may be almost prohibitive. There is 
also a postal system between the open ports 
and Peking and Tientsin by couriers of the 
Imperial Maritime Customs, but this is used 
only in winter, when the entrance to the 
Peiho is blocked by ice.—S?t. James’ Gazette. 
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PLANER AND SMOOTHER 


Fast Trains. 


Engineering, of London, in commenting 
on some of the fast time now being made 
on American railroads, acknowledges that 
the best performances of British railways 
are now regularly cqualcd in this country, 
and gives the figures to show that the run 
of the Royal Blue express from Jersey City 
to Washington, which is made at the rate of 
52.8 miles per hour, is slightly better than 
the West Coast Scotch expresses. The new 


head 
ropeans in the interior who have to use them | 


5 


State train on the New York Central is still 
better as regards time, and the editor of 
Engineering probably hits the nail on the 
he attributes this 
desire to attract 


when in 


part at 
traftic between 
New York City and Chicago dwming the 
Columbian Exhibition. The ‘* Blue Line,” 


least to a 


| however, is due to the competition between 
All letters carried are practically registered, | 


need | 








that and the Pennsylvania road for business 
between this city, Philadelphia and Wash- 
ington, and at first sight it would seem that 
no incentive would present itself to British 
roads to excel these runs, since the direct 
competition of road with road, which has 
developed fast runs both here and in Great 
Britain, is lacking. Yet our contemporary 
says in effect that faster running here will 
probably lead to faster running there, and, 
if so, then the chief incentive to it must be 
found in the competition of the two coun- 
tries in the matter of locomotive building. 
This competition is keen and active enough to 
in the two coun- 
tries, for, of course, locomotives from that 


have an influence on speed 


country in which the fastest trains are run 
will naturally have some advantage over 
others in neutral markets. 
a - 
The Use of Emery Wheels. 


By Levi Best. 


Many users of emery wheels give but lit- 
tle attention to the’proper manner of using 
If 
users of emery wheels would be particular 
to follow out the instructions that the differ- 
ent emery wheel manufacturers give them, 


them, and frequently accidents occur. 


there would be little or no trouble in wheels 


breaking, or wheels not being properly 
adapted to the different classes of work re- 
quired of them. 

A wheel of one grade of emery and one 
degree cf hardness should not be expected 
As: an in- 


If a wheel was for grinding sur- 


to do several classes of work. 
stance : 
face work, a soft one would be required, of 
If for 
grinding heavy iron or brass, a coarse, hard 
wheel should be used 


a medium coarse number of emery. 


to do the work, and 
if for general ma- 
chine tool 
only a 
medium hard wheel 
is required, 
than 


shop 
grinding, 


finer 
used in 
foundry. If a 
Wheel for this class 


is a 


of grinding is used 
that is too hard, the 
temper will 
from 


be 
the 
and general 
dissatisfaction will 


drawn 


tools, 


be the result, 


There seems to 
be a great miscon- 
ception to 
speed required for 


the proper use of a 


as the 


wheel. In my opin- 
ion, no Wheel should 
should be run faster 
than of 
5,000 feet per mir 


a speed 


ute on the surface, 
and for tool grind- 
ing, sharpening 
planer knives, and 
when it is required 
to have a wheel run 
in water, one-half, 
or less than one-half 


of this speed is 
7 ~ better. 
There are some 


users who prefer a hard wheel to a soft one, 
but in ordering they fail to give this infor- 
mation, while on the in 
factories, a soft wheel has the preference. 


other hand some 

It isa great mistake to use an emery ma- 
chine with a small spindle, and overload it 
with a large wheel. As a rule, no wheel 
larger than 12° in diameter should go ona 
spindle 1” thick. It very poor 
plan to employ inexperienced workmen to 
use the wheels. 


is also a 


An emery machine should always be pro- 
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vided with good strong substantial rests, | in time and labor, | concluded to extend the 


and the wheel should run towards these 
rests, and they should be kept up close to 
the edge of the wheels, for in many cases a 
piece of metal being ground by a workman 
in some way gets out of his hand, and, if the 
rest is too far away from the wheel, gets 
jammed in between the wheel and the rest, 
and the result is a broken wheel, and per 
haps an injured operator. 

In a great many cases, wheels are ordered 
too fine for the purpose required; not many 
mistakes are made in ordering a wheel too 
coarse. 

While many manufacturers their 
wheels before permitting them to leave the 
works, it is a question whether this test is 
of much value, as, when undergoing the 
test, it is usually operated under the best 
possible conditions, on «a substantial and 
strong machine, while these conditions may 
be entirely different when put into actual 
use; yet this test is no doubt valuable in 
case of any defect in the wheel, which is 
sometimes the case. 

ae 
The Steam Launch “Strae.” 


test 





The steam launch ‘‘ Strae” was launched 
yesterday from the works of Charles L. 
Seabury & Co., Nyack-on-Hudson. She is 
55 feet long, 9 feet beam, and draws 3 feet 
of water. The ‘‘Strae” is designed as a day 
launch, and is also arranged for cruising. 


Her frames are of selected white oak, 


planking of cedar, and copper fastened 
throughout. The machinery consists of a 


Seabury triple-expansion engine of 75 horse- 
power, and a Seabury safety water-tube 
boiler. This will drive the boat at a guar- 
anteed speed of 12 miles an hour, natural 
draught, and about 14 miles with forced 
draught. The working pressure allowed is 
260 pounds, but the average pressure carried 
is about 200. 

The cabin arrangements of the ‘‘ Strae”’ 
are first-class. The machinery is of a high 
class and is set low in the boat. It is com- 
pact, strong, and of light weight, the coal 
consumption being about 600 pounds for 10 
hours running, which is very economical. 
Steam can be obtained in ten minutes from 
cold water. Aft of the engine-room is the 
crew’s cabin and galley, and next aft is an 
open cockpit with a canopy top awning. 
Under the after deck is a large ice-box and 
refrigerator. 

The cabin work is all mahogany, with 
windows to slide up and down, and the fur- 
nishings are of silks, damasks, plushes, and 
Wilton carpets, making a beautiful contrast 
with the wood-work. 

This boat was designed and built to order 
for Mr. Thomas A. McIntyre, of McIntyre 
& Wardwell, of the New York Produce Ex- 
change, and her first trip will be to Jack- 
sonville, N. C.—New York Times. 

——— 


LETTERS FROM PRACTICAL MEN. 


Slide Rule, 
Editor American Machinist : 

With the usual effect which obtains when 
matter of import—full of life, but neglected 
—is referred to, the article of Mr. Coleman 
Sellers on the Slide Rule, in yours of 9th 
July, has brought out others on the subject, 
communications from Mr. Wm. Cox and 
Mr. W. H. Booth appearing in your columns, 
and I feel a desire to fallinto line. The gen 
tlemen referred to all view the slide rule 
from the standpoint of its usefulness to en- 
gineers ; from other surroundings I view it- 
from the standpoint of commercial and 
manufacturing usefulness. 
I found that its underlying ptinciple of con- 
struction—logarithmic distancing or spacing 


Some years ago 


—covered what was required in solving all 
classes of business equations. I applied my- 
self to the study of the usual form (straight) 
of slide rule, the use of which satisfied me 
that the circular form would be more desira- 
ble. 
lations and had a crude scale constructed in 
that form; each slide carried two logarith 
mic units with values marked ranging from 
10 to 100 and from 100 to 1,000, After using 
this for several years, to my great advantage 


I therefore made the necessary calcu- 


application of the principle and perfect the 
mechanical action, which resulted in the 
production of an instrument which I have 
termed the ‘‘ proportion” it contains 
twelve logarithmic units—six on the inner 
slide and six on outer slide—whose 
marked readings range from the ig5g500 
part of unity up to 1,000,000. 

This instrument was designed for general 
use, to find its way into schools, colleges, 
business houses of all 
and mechanical 
the powers of 

were not re- 
their more 
connection 


the 


classes, also manu- 
facturing establishments 
where 

numbers 
quired in 

complicated 
with arithmetical results. 
Mr. Sellers virtually ac- 
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with the second antecedent (on the same 
scale as the first antecedent), find the second 
consequent (on the same scale as the first 
consequent). 

In inverse ratio, the first antecedent and 
the first consequent are brought in line as in 
direct ratio, but the second antecedent must 
be located on the same scale as the first con- 
sequent, while the second consequent will 
be found in line with it on the same scale as 
the first antecedent. Thus it is to be seen 
there is no complexity in slide rule applica- 
tion; but, asits use has never been taught in 


D 
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knowledges that he has 
lost many valuable hours 
. Sy. % . 

in failing to appreciate 











the worth of the slide 
rule, and urges others 
not to neglect the study 
and use of the instru- 
ment. I have written a 
little book descriptive 
of the ‘‘proportion” and 
the method of operating 
it, confining myself to 
explanations entirely 
free from algebraical and 
arithmetical formula. I 
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accompany this with a 
cut showing how the 
device should be han- 
dled; in practice each user will modify such 
to suit his individuality. 

The slide rule is a wonderful economizer 
of time and of brain labor ; perfection in 
using it comes, as with everything else, from 
practice; but the principle underlying its 
operation is so simple as to be given in few 
words, namely, the application of ‘‘single 
rule of three,” or proportion. As all arith- 
metical problems—except those of addition 
and subtraction—are sums in proportion, the 
scales of the ‘‘ proportion” are arranged to 
solve such. 

Rule of three, or proportion, can be ex- 
pressed in various ways; in common Jan- 
As any first quantity is 
to a second quantity, so isa third quantity to 
a fourth quantity; the first, second and 
third quantities are known, the fourth has to 
found ; its expression in algebra or 
by symbols can 


be 
— vr, furthermore, 


guage, as follows : 


be 


be either a:b::¢: 2 or 


the quantities are 


a 
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SCREW-CUTTING GAUGE. 


schools (it should be) its valuable qualities 
are hidden from the multitude 
WALTER Hart. 
114 Liberty Street, New York. 


Screw-cutting Gauge, 
Editor American Machinist : 

The enclosed represents a device I have 
used on a 16’ Putnam lathe for several 
years, and, having seen nothing just like it 
in use elsewhere, think it may perhaps pos- 
sess merit enough to find space in your col- 
umns. It differs from the usual screw-cut- 
ting gauge in that the screw (A) is provided 
with a check nut (D), which holds the screw 
solid in the tool-slide. The knurled nut (2) 
is operated in the usual way—turning it 


‘back a little at each cut—and by arranging 


to have it strike the fixed collar A’ on the 
screw when the correct depth is reached on 
the screw being cut, any number can be cut 
a uniform depth without calipering, ete. 
By changing the block (C) and nut (8) to 





SLIDE 


designated by the terms antecedent and con- 
sequent; the first quantity or term (a) and 
the third quantity or term (c) are antecedents, 
while the second quantity or term (+) and 
the fourth quantity or term (2) are conse- 
quents; > being the consequent of a, while x 
is the consequent of ¢. 
point the rules by which all problems or 
ratios are solved by the ‘* proportion,” 
whether in direct or in inverse ratio. In 
direct ratio, bring the first antecedent (a) on 
the one scale or slide, in line with the first 


These conditions 





consequent on the other scale; when in line 





the other side of the collar A’, as shown at 

Fig. 2, internal threads may be cut in the 

same manner. LATHE HAND. 
About Molding. 

Editor American Machinist : 

While it isnot my intention at this late 
day to review or criticise, yet in re reading 
Mr. West’s Molders’ Text-book I came across 
some paragraphs which I had marked on a 
former reading, and in reading them I was 
somewhat amused, and also wondered why 
some abler pen than mine had not ere this 





called attention to the paragraphs to which 
I shall refer. 

On page 8 of ‘‘ American Foundry Prac- 
tice,” Mr. West says: ‘‘ A shop that makes 
a specialty of two or three different kinds of 
castings is no place to learn the molders’ 
trade,” and says a good jobbing shop or 
steam engine shop generally have all the 
science of the art; and ti.enon page 30 of 
the .‘‘ Molders’ Text-book,” he says: ‘Ii 
foundries keep on dropping out of jobbing 
and taking up specialties, as they are now 
doing, molding must be advanced.” 

Then again: ‘‘ Progress in foundry prac 
tice is being made every day, and the uncer 
tainties lessened. Specialties are having an 
influence in bringing about better work, us 
the molder makes the same job over and 
over again.” 

And further on he says: ‘‘ Less skill is re 
quired.” 

So far as this last quotation is concerned, 
Iadmit that the work will be of a better 
grade, provided circumstances will permit 
the molder to make that special line his 
special business. 

However, I must confess I am somewhat 
at a loss to understand how the art of mold- 
ing asa trade isto be advanced, or even kept 
up to the present standard, if all of the fore- 
going should come to pass; how a boy en- 
tering ashop where only a special line of 
work is done, can, after serving his allotted 
time, enter a shop doing an entirely different 
class of work, and hire himself as a compe- 
tent molder. A boy serving his time on 
mowers and reapers would certainly not be 
capable of doing a day’s work, if able at all 
to work in an engine shop; a boy serving 
his time in acar shop would be lost in a 
house shop; a boy serving his time in most 
special shops would be lost in a majority of 
jobbing shops where open work, bedding in 
the floor, and root, hog or die is the order 0: 
the day. 

Mr. West, or any other man who is or 
has been in the position to employ, knows 
what it is to employ a man who says he is 
a molder, and after seeing him trying to 
worry along give it up in disgust, or else be 
compelled to dismiss him on account of in- 
competency, inquiry developing the fact 
that he had never worked on anything but a 
certain class of work. 

In a city not far from New York there is 
a foundry employing several hundred mold- 
ers. Their work is a special line; the men, I 
presume, call themselves molders. Were 
this firm to close up their shop, or were one 
of those men discharged, their career at 
molding would beat anend. A boy may 
be an expert on certain classes of work, but 
should circumstances compel him to change, 
his lot would be a hard one, unless he should 
strike a shop doing his own line. 

Memory hastaken me back toa young 
man who had served his time in one of the 
largest railroad shops in the country; he was 
also considered a very good man on the 
work done there. I distinctly remember his 
remark: ‘‘ Molding is molding; if you can 
do it one place you can at another.” Full of 
confidence he went to Pittsburgh, Pa., 
where he secured a job in a shop doing all 
kinds of jobbing work; he stayed until 
noon. He tried another on the other side of 
the river—the same old story. In speaking 
to me concerning it, he said: ‘‘ They had 
no match or follow boards, and you had to 
dig a hole in the floor for nearly every- 
thing.”” So he returned to his first love, 
and, I presume, he is there to-day. 

The fact that specialties have been intro 
duced into the wood-working or shoemaking 
industry does not make them better mechan- 
There are plenty of carpenters today 
who cannot make a good panel door, and 
there are plenty of shoemakers who cannot 
make a boot or shoe; consequently the 
special line has had no tendency to elevate 
the trade; and the same rule holds good in 
foundry practice—it has had in no sense a 
tendency to make better molders; and while 
they may become more expert on one class 
of work, many become dismal failures when 
they change shop and work, because hereto- 
fore they were mere machines, and now 
they must use brains; and in these days of 
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one competition, when every stroke must | cure the point aimed at in excluding the use 


count, and when the foreman has the pro- 
prietor at his heels, he (the foreman) has no 
opportunity, even though he has the inclina- 
tion, to give the man a chance, and he cannot 
afford the risk to break the man in. So, 
taking all things into consideration, and 
with the highest regard for Mr. West and 
his excellent work, I fail to see how a special 
line alone will advance the science of mold- 
ing, unless the man goes about endeavoring 
to hire himself asa car box, a pulley, ora 
sewing machine leg molder, and ad infinitum. 

Further on he says: ‘‘ The present de- 
mand is for more first-class molders.” 

Mr. Bolland, in the AMERICAN MACHINIST, 
November 21, 1889, in his article on a first 
class molder, says: ‘“The basis of excel- 
lence consists in the association of all the 
branches, inclusive of the cupola,” and 
taking Mr. West’s own statement, referred to 
on page 8, vol. 1, and quoted above, I fail 
to see how Mr. West will reconcile it with 
his subsequent statement that the dropping 
out of jobbing and entering special lines will 
advance the art of molding; and when he 
also says less skill is required. That the 
per cent. of loss will be less, I will admit, at 
least to the employer, from the fact that 
most shops in the special line adopt the 
piece-work system; the profits will also be 
larger, from the fact, as Mr. West says, less 
skill is required, and unskilled labor is 
always the cheapest. 

F. B. SHAFFER. 


Cheap Machinery. 
Editor American Machinist : 

Is there any absolute necessity for cheap 
lines of machines, such as small engines 
or pumps, to be so very paltry in appear- 
ance? 

It is easy to understand the lightness of 
the parts as arising from the endeavor to 
save weight as much as possible, but I con- 
fess to inability to see any good reason for 
bad design. 

I had recently occasion to send away a 
certain piece of machinery which I need not 
more particularly specify, further than to say 
that it was wanted in haste, and I was able 
to secure what I wanted in the shape of an 
article of American make. I do not name 
this anyway as specially indicating a faulti- 
ness in things American, for had I been able 
to obtain the same article of English or of 
German make, it would have been to all in- 
terests and purposes identical. 

There was the usual frailty in the thick- 
ness of castings, but no 
special fault to be found with 
the working parts considered 
as parts of a cheap article. 
Where the fault did lie was 
in such details as might have 
been made right in the orig- 





of a wrench, and add much to appearance. 

Of the final finish of cheap goods, their | 
painting, I am half afraid to speak. So 
many people who have to buy machinery | 
are utterly devoid of all sense of the fitness 
of things that I hesitate to condemn even a 





Fig. ?. 


Fig. 3. 


CHEAP MACHINERY. 


bright green groundwork picked out with 
lines and flourishes of red and yellow, with 
an occasional blue streak. I am forced to 
conclude that there exist those who would 
pick out a machine so colored in preference 
to one of uniform quiet tint. 

The rainbow tendency appears to run its 
course chiefly amongst makers of agricul- 
tural machinery, whilst machine tool makers 
now affect the quiet tones. 

There are, of course, many parts of ma- 
chines where square corners are better than 
rounded corners, but I think these are usu 
ally found on machined details, not on 
castings which are to remain as cast. In- 
deed, a good square-edge machined piece of 
forging often has a look of character about 
it which would be spoiled by rounding 
down, as witness the cube crosshead of some 
engines, the angularity of which is its point 
of beauty. I can remember, however, when 
the bearings in a wrought-iron shaft were 
turned into the body of the shaft with abso- 
lutely sharp, square corners. 

Speeds and pressures in those days were 
fortunately small. W. H. Boorn. 


Printing Press Cylinders, 
Editor American Machinist : 

Doubtless there are many of your readers 
who, like Mr. Brand, in your issue of Oct. 
8, have also had experience in making print- 
ing press cylinders, and who could give still 
another way to make them, which would be 
entirely different from those given in your 
issues of Sept. 17 and Oct. 8, but it would 
not be right in any one to claim an advan- 
tage over any other method, simply because 





it wasa different way, or because the pat- 
tern cost less, or because a greater number 
of flasks were used in the molding, in order 
to dry the sections in a small oven—and yet 
this is the course of reasoning that Mr. 
Brand pursues. 





inal standard pattern from 





which the iron patterns were 
made for foundry use. For 
instance, where a_ bolting 
flange was joined up to the 
main body the junction would 
be square, as in Fig. 1, and 
the outer edges of the flange 
and cover would be square 
also, although by the slight 
rounding of these, and trans- 
ferring the material into the 
corner of junction at «, the 
casting would be strengthened and its ap 
pearance improved, and beyond being made 
in the original pattern, there would be no 
expense in doing this. 

In much cheap stuff it will be noticed 
that parts are put together by screws of the 
style of Fig. 2. Why such screws are used 
in place of hexagon-headed screws, which a 
spanner will fit, is a puzzle to some. Doubt- 
less the reasonis that the flanges are so weak 
and thin that they would be broken by the 
pressure of a screw tightened up with any 
implement of greater capacity than a car- 
penter’s screw-driver. 

The slot-headed screw thus a very 
sound basis of existence, but could it not 
with practically no extra expense have a 
slotted head like Fig. 3? This need not be 


has 


RADIAL 


An exchange of views about doing the 
same job is always a good thing, especially 
when published in a paper like the AMERI- 
CAN MACHINIST, because it not only sets 
the writers thinking, but others also, and 
yet it is always wise to go slow about mak- 
ing comparisons and claiming an advantage, 
unless the disadvantages of one method, 
and the advantages that a second method 
possess over the first can be clearly shown. 

I feel like thanking Mr. Brand for giving 
me an opportunity to adopt his plan on the 
next press cylinder I get made, but neces 
sity compels me to decline his proffered 
kindness, having discarded identical 
plan several years ago. Ever since, I have 
had them made from patterns similar to 
that shown in AMERICAN MACHINIST, Sept. 


his 





AMERICAN MACHINIST 


so that his kindness is none the less appre- 


| ciated, I can assure him. 


Now let us examine what Mr. Brand says 
about making these cylinders. He 
that by his plan I could ‘‘ save half the cost 


says 


of pattern making—a point that should 
always be considered.” To this I would 


say that this point should not always be 
considered ; in fact, it is very often the 
thing that should be considered the least. 
In this case, where the pattern is generally 
in constant use, it seems to me the first and 
most important consideration should be 
which is the best way to make a pattern 
that will enable the molder to get these cyl- 
inders out in the shortest possible time, and 
with the least risk of making bad castings? 
These two points are the ones which should 
always be considered when making a pat- 
tern fora printing press cylinder, and not 
the cost of the pattern. 

The pattern is nothing more than a tool, 
and if the making of this tool in a certain 
way enables a man to do work quicker and 
better than by another way, then that tool 
is the one to be preferred, though it may 
have cost more than another. The pattern | 
is the first cost ; the molding of the cylin- | 
ders is a continual cost. Thus it will be | 
seen what a fallacy it is to say that the cost | 
of the pattern (especially in this case) should | 
always be considered. 

Now comes the question of advantage | 
that Mr. Brand claims for his pattern over | 
mine. If he claims he has madea pattern | 
for less money than mine, then I will sive | 
him the cake (it must only be a small one, | 
though); butif he thinks that more castings | 
can be made from his pattern than from | 
mine in the same time and with 
pense, then he is ‘‘ away off.” 

Particular emphasis is laid on the man 


less @X- 


ner of ramming up the mold in sections on 
end, and also in making the core in short 
pieces, and stacking them one on top of the 
other. I fail to 
gained in this way, over molding the pat 
tern on its side in a flask that is only parted 
in two lengthwise. 

It is self-evident that 


see’ what advantage is 


the time consumed 





















DRILLING AND COUNTERSINKING MACHINE 


in taking the sections apart and putting 
them together again must be considerably 
more than molding the cylinder on its side, 
and turning it up on end. 

Making the core in so many pieces, and 
building them up, as shown by Mr. Brand, 
must also be of necessity a very laborious 
way, compared to making a core from the 
box I represented. There isa great deal of 
handling and fitting together of all these 
parts, whereas if the core is made in halves 
and pasted together, it will save much of 
this unnecessary handling and _ fitting. 
Again, the core is more easily located in the 
mold secured, than 
when located on end. 

I always understood that the less number 
of joints there were in a mold the better, 


sidewise, and easier 


so deep as I have shown it, and it would se-| 17; of course, Mr. Brand did not know this, | but according to Mr. Brand, the more the 


7 


better. When there are more than two flasks, 
the risk of the metal running out between 
the joints into some poor molder’s shoe is 
greater than when only made in two. 


P. S. DINGEY. 
— = a 
Radial Drilling and Countersinking 
Machine. 


The accompanying cut shows a large ra- 
machine, 
intended for use in boiler shops and ship- 
yards, for drilling and countersinking large 
steel plates. 


dial drilling and countersinking 


These plates can be laid upon 
the floor ora bench underneath the machine. 
The radial arm is supported by one long, 
heavily ribbed wall plate, or bracket, for the 
purpose of bolting it to a post, or to the 
wall. It is placed at a sufticient distance 
from the floor for the operator to pass un- 
der. The radial arm swings easily upon ball 
bearings. The spindle is brought to any 
position, either by swinging the arm, or by 
moving the head, carrying the spindle along 
the arm, both movements being easily ac- 
complished. 
hand lever, and counterbalanced by a spiral 
spring. The driving shaft is adjustable, for 
the purpose of belting from the main line at 
either side of the post, or in the position 
shown in cut. 

Extreme length of machine is 15 feet 6 
iaches; maximum from post to 
14 feet; distance from 
post to spindle, 8 feet ; maximum distance 
from under side of radial arm to end of spin 
dle, 40 inches; minimum, 33 inches; vertical 
inches; diameter of 
spindle, 28 inches; length of wall plate, 6 
feet 10 inches; width, 14 inches; tight and 
loose pulleys on driving shaft, 16 inches in 
diameter by 6-inch face; speed of counter- 


The spindle is fed by a long 


distance 


spindle, minimum 


or 


~ 


traverse of spindle, 7 


shaft, 120 revolutions per minute; weight, 
2,550 pounds. 

It is made by Prentice Bros., Worcester, 
Mass. 


Watermarks on Paper. 
The first the 
The 
early paper makers were not 
slow to adopt this idea in im- 
| pressing upon their sheets the 
device of the place where 
their mill was situated. For 
instance, the coat-of-arms of 
the village of Rives, a dolphin, 
common mark on old 
This mark is. still 
in use to-day. The first use 
of the watermark was then 
asa signature, or emblem, to 


watermark on record was 


coat of arms of a town, 


is a 


papers. 


point out the place of manu_ 
facture and to recommend the 
material. For all that, cer- 
tain these emblems were 
used by different makers, and 
in 


of 
even different countries, 
with slight variations, ‘‘ bris- 
ures,” as they are called in 
heraldry, which were evi- 
dently not accidental, but. in- 
tentional. 

The letter ‘‘P,” used by 
numberless makers, is a good 








watermark to take as an ex- 
ample, since we find that not 
only is there an endless vari- 
ety of forms of the letter in the product 
of different mills, but that the same maker 
modified the ” of the letter on 
different qualities of his paper. Another 
use of the watermark is more evident still. 
** papier 
have been handed down to us, and 


‘* brisures 


The names of the principal sizes of 
verge” 
the whole of these have suggested water- 


marks. Rising from the smallest sheet to 
the largest, they are as follows: Bell, 
pot, ecu (a 8franc piece), crown, shell, 


grape, large grape, jesus, great eagle and 


great world. The size ‘‘ jesus” was in- 
dicated by the letter ‘‘j,” the rest by their 


In the fourteenth and fifteenth 
centuries the members of each trade guild 
were compelled to mark their merchandise 
with the seal of their guild.—Zhe Paper 


emblems. 





Record. 
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| Engineers in the Navy. 


Some idea of the difficulties which engi- 
neers in our navy have to encounter occa- 
sionally may be gained from the experience 
of Engineer Bryan, of the Cushing, who 
some time ago had occasion to remove the 
cylinder heads of his auxiliary engine, and, 
after asking permission of the officer ir 
charge of the vessel, as the regulations, prop- 
erly enough, require where anything is to 


be done which would prevent the vessel 
heing moved during the time of repairs, 
proceeded with the work. The heads, it 
seems, were ground in to their places, and 
in removing the first one it was broken. To 
avoid breaking the others, they were drilled 
and tapped for an eye bolt, by which they 
could be pulled squarely out instead of 
being pried out, as was necessary without 
the eye-bolt. When Lieut. Winslow, who 
was in command of the boat, found that 
| these holes had been drilled and tapped, he 
| was, of course, utterly incapable of appre- 
ciating the necessity or importance of them, 
jand chose to take the view that Engincer 
| Bryan had committed an offense by ‘‘ mak- 


ing changes in the machinery of the vessel” 
without first securing permission from the 
brass bound officer. For this offense the 
engineer was placed under arrest, and, upon 
| preferring charges against Winslow, he at 
| length has whatever satisfaction there may 
be in receiving a letter from the Secretary 
of the Navy, through Lieut. Winslow, ex- 
overating him from all blame, and com- 
This, according to 
| Navy Department usages is, by inference, a 





mending his action. 


| rebuke to Lieut. Winslow for ordering the 
larrest of Engineer Bryan. 

The incident speaks volumes as to the 
relative position occupied by engineers on 
board our naval vessels, and helps to ex- 
plain why it is so difficult to obtain and 
| keep competent men in the service. It is 
| well nigh inconceivable that any competent 
engineer should be willing to occupy a posi- 
| tion where he could be subjected to such an 
| indignity, so long as any other employment 
was to be obtained. Of course it is not to 
be inferred that all commanders of naval 
vessels are devoid of ordinary common 
sense, but the fact remains that engincers in 
the navy are liable at any time to be ordered 
to duty under an officer who may make 
things very disagrecable, and when this is 
the case, there seems to be no adequate 
remedy—at least, none which would be re- 
garded as at all satisfactory by an ordinary 
mortal. 

= ere 

The most encouraging thing connected 
with politics at the present time, is the ap- 
parent growing popularity of the plan of 
joint debates between candidates or repre- 
sentative men of the parties, to which the 
adherents of cach are invited, that they may 
We all know that 
in politics, as well asin other matters, the 


hear both sides discussed. 


apparent color of the shield depends much 
upon which side of it we are in a position to 
see. By attending such debates the people 
are, better than in any other way, enabled 
to see both sides, and to knew all about the 
shield. Each speaker at such debates talks 
with the knowledge that he will be held to 
account by his opponent for all he says, 
which is a good thing in itself, and will di- 
rectly tend to lessen the wild and unquaii- 
| fied assertions which make up the bulk of 
|the ordinary political speech. 





|} will grow and become universal, that the 
people may hear both sides, and, intelli. 
gently choosing between them, decide which 
they prefer. 
a 

The growing importance of steam power 
and steam machinery in transportation by 
water is well illustrated by an accident 





which occurred to a British steamship re 
cently while on the way from Australia to 
| England with 20,000 carcasses of sheep on 
board, which were being kept in good con- 
| dition during the voyage by a refrigerating 
| plant driven by an engine provided for that 
'purpose. By the breakage of the crank- 


: : : ; 
| Shaft of this engine, the refrigerating opera- 


We hope} 
that the custom of holding joint debates | 


tions had to be suspended for twenty hours, 
which, during the very hot weather which 
prevailed in that locality at the time, was 
|sufficient to cause the loss of the entire 
| cargo of mutton. 

A few such accidents as this will probably 
lead to the complete duplication of refrig- 
erating engines on shipboard, or, if this 
would be objectionable on account of room 
required, then a means by which, in case of 
emergency, the plant could be driven from 
the shaft of the main engine. This latter 
could be easily arranged in most cases, and 
we believe in such a way as to make it little, 
if at all, objectionable, while its value for 
use while repairs were being made to the 
refrigerating engine might be very great. 

SS 
A Chance for Bicyelists in the United 
States Army. 


General Miles adds his testimony to that 
of European army officers in favor of the 
use of bicycles in the army. For courier 
work he believes the bicycle to be superior 
to the horse. In the case of a horse, stop- 
pages must be maZe to water and feed. He 
thinks that one man on a bicycle could out- 
distance relays of cavalry men_ stationed 
thirty miles apart. 

» TR 

The new Russian warship, the ‘‘Navarm,”’ 
recently launched, is 9,500 tons displacement, 
and is 338 fect long by 67 feet beam. Her 
engines are expected to develop 9,000 horse 
power, driving twin screws; speed, 16 
knots. She will have four 12-inch guns, 
eight 6inch guns, and ten  quick-firing 
She will also be provided with six 
Altogether the 
‘*Navarm ” will be a formidable warship, her 
only weak point appearing to be her inability 
to carry coal for more than a very few days. 


guns. 
torpedo discharging tubes. 


~ 
It is said that Flerida is a promising field 
for the cultivation of sisal hemp. The fiber 
of the hemp produced in the southern part 
of the State is superior to that of Yucatan, 
where the business has been nearly monopo- 
lized. 
Se ee 
A recording apparatus has been devised 
for London cabs by the means of which pas- 
sengers are enabled to see at a glance the 
number of miles traveled, and hence the 
fare they should pay. 
Literary Notes. 


A MANUAL OF THE STEAM ENGINE. For En- 
gineers and Technical Schools ; advanced courses. 
Part 1. Structure and Theory. By Robert H 
Thurston, A. M., LL D.. Dr Eng’g: Director of 
Sibley College, Cornell University ; Formerly of 
the U. S. N. Engineers; Past President A. M 
Society Mech. Engr’s; Author of ** A History of 
the Steam Engine,”’ ** Manual of Steam Boilers,” 
** Materials of Engineering,” ete. 


work in 
which an endeavor is made to condense the 


This is the first volume of a 


essential facts and principles constituting 
the theory of the steam engine, both in the 
ideal form usually assumed by older writers 
and in the actual form familiar to the prac 
titioner, and also to give the more import 
ant facts and methods of its design, con- 





struction, maintenance, operation and _ trial. 
| This part contains a history of the steam 
| engine, showing the gradual development of 
| the ergine fromthe crude form of earlier 
| times to the elegant and efticient types famil- 
‘iar to the engineer of to-day. This is fol- 
| lowed by a description of the general struct 
ure and various special forms of the mod 
ern engine. The remaining chapters are 
devoted to the philosophy of the steam en 
gine ; thermodynamics of gases and vapors ; 
| theory of the steam engine ; compounding ; 


jacketing ; superheating; and _ efticiencies 


of the steam engine. The first two chap 
ters, relating to the history of the steam en- 
gine, and structure of modern engines, form 
very interesting and profitable reading, and 
will be readily understood by all practical 


men In the construction of the remaining 
chapters, which are of great value, it has 
been assumed that the reader is familiar with 
the higher mathematics, and the principles 
of thermal physics, and generally well read 
in those subjects which constitute the essen- 
i tial scientific basis of the professional train- 





ing of the engineer. In fact, the book is 
intended especially for the use of educated, 
practicing engineers, and of students, un- 
dergraduate and graduate, in those technical 
schools which are sufficiently extensive in 
curriculum, and which have so large a stu- 
dent body as to justify specialization, and 
the offering of advanced courses of instruc- 
tion ; institutions which include graduate 
schools of professional, specialized work. 

The author's experience during twenty- 
five years of unintermitted employment as 
a specialist in technical college work, and of 
thirty years of practical experience and 
work in the design, the construction, the 
management, and the scientific investiga- 
tion of the principles of the steam engine, 
and his careful observation of its gradual 
development, qualify bim peculiarly well for 
the undertaking and successful completion 
of a work of this kind, which will undoubt- 
edly be considered a standard work by the 
professional engineer and student. 

The book is published by John Wiley & 
Sons, 58 East Tenth street, New York. Price 
$7.50. 

DYNAMO CONSTRUCTION. A Practical Hand- 
book for the use of engineer-constructors and 
electricians-in-charge. Embracing framework 
building, field magnet and armature winding and 
grouping, compounding, ete ; with examples of 
leading English, American and Continental dyna 
mos and motors By John W. Urquhart, Elec- 


trician, Author of ** Electric Light’? and ‘ Elee- 
tric Light Fitting.’’ With numerous illustrations. 


The opening chapters of this book give 
a condensed history of the gradual develop- 
ment of the dynamo, notes concerning the 
elementary principles, and the salient feat- 
ures of dynamo-electric theory. These are 
followed by chapters treating on the construc- 
tion of the various details of the dynamo, 
and descriptions of typical dynamos and 
motors. With the latter a number of good 
illustrations are given, which, with one or 
two exceptions, are said to be original, and 
have been engraved from photographs accu- 
rately taken for the purpose. The treat- 
ment of the constructive details is very 
practical, and the theories of the dynamo 
are given in every day language. Practical 
men and students will find this book emi- 
nently useful in this particular sphere, and 
enable them to solve some of the guarded 
mysteries of the dynamo builder's art. It 
is published by D. Van Nostrand Company, 
23 Murray and 27 Warren streets, New York. 
Price $3. 

We have received the 1890-’91 catalogue 
of the Michigan Mining School, which is 
located at Houghton, Mich., and to judge 
from an inspection of the catalogue is well 
equipped in every way to give young men 
an excellent education as a basis for estab- 
lishing a reputation as mining engineers. 
The school is located in a mining country 
where students have many opportunities of 
becoming familiar with the practical work 
done in mines. 


We have received the prospectus of the 
Wells Memorial Institute for Workingmen 
for the season of 1891-2. This Institute, 
which is located in the city of Boston, is 
evidently doing a work which cannot be too 
highly commended. Any young man not 
less than 18 years of age who has a trade or 
occupation may become a member at nomi 
nal cost, and has the use of the well 
equipped reading-room and library, bath- 
rooms, and game-room, besides which he 
may become a member of any one or more 
classes in mechanical drawing (elementary 
or advanced), dancing and deportment, elo- 
cution, vocal music, or parliamentary law. 
Entertainments are given to members, and 
elocution, 
music, and the course in American History 


the classes in dancing, vocal 
The classes are con- 
By spe- 
cial arrangements made with leading mer- 
members may obtain 
special discounts for cash upon goods pur- 


ure open to women, 
ducted by competent instructors. 


chants of Boston, 


chased; and there is a medical aid society, 
co operative bank and building and loan 
association, in connection with the institu 
tion. It is stated that more than 1,500 of 
Boston’s workingmen are now members of 
the institution, and it is desired to still fur- 
ther increase its membership. 
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We have received from the Michigan 
State Agricultural College their catalogue 
for 1890-91. Along with the names of the 
officers and students, it gives a good deal of 
general information concerning the college 

In our issue of Sept. 24 we published a 
brief communication under the head ‘‘ Cost 
of an Education.” This communication has 
called forth a good many inquiries. We 
cannot refer at this time to the subject of 
what is taught in this school, but sheuld 
advise those interested to send for the cata- 
logue. They will find the range of instruc- 
tion much beyond what its title indicates. 


PIONS AnD) 
i NSWERS 


Questions of pore ieteneet sebillie to wie dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

(465) 1. hi: Philadelpbia, E Pa., writes: 
Please inform me through your columns 
where the word *‘ gib” in crossheads origi- 
nated from. A.—We cannot give you any 
other information in regard to this word 
than you will find in ‘Webster’s diction- 
ary. 


(466) N. T., Peru, S. A., writes: Kindly 
inform me through your columns where I 
can obtain a dictionary of inventions? A. 
—We are not aware that such a dictionary is 
published. The ‘‘Official Gazette of the 
United States Patent Office” may be of ser 
vice to you. This you can obtain from the 

















Commissioner of Patents, Washington, 
B.C. 

(467) W. H. Y., Philadelphia, Pa., writes: 
Kindly inform me through your columns 


what instruments I shall need in studying 
the articles on practical drawing which were 
published in your paper? A.—The drawing 
board, squares, etc., are illustrated in our 
issue of November 20, 1886; and the instru- 
ments are illustrated in our issues of No- 
vember 27, December 4, 1886; and Febru- 
ary 5 and 19, 1887. 


(468) J. A. F., Jeanerette, La., writes 
Kindly inform me of a good book for a 


practical engineer, treating on electricity, 
such as relating to taking care of and run- 
ning dynamos. A.—It is difficult to recom- 
mend a book which will be satisfactory; a 
book that suits one person may not suit 
another. Our advice is to examine in a 
public library the books treating on this 


subject, and make such selection as_ will 
suit you best. 
(469) A W., New York, writes: Please 


inform me if the w vater tube boiler, of which 
I enclose a sketch, will be suitable for run- 
ning a small engine whose cylinder is 1 inch 
bore and 2 inch stroke. Itis to carry a steam 
pressure froin 50 to 75 pounds. If you do 
not approve of this boiler, please state what 
kind I should use. A.—The boiler is of a 
very bad design, do not build one. Use a 
plain horizontal cylindrical boiler eight 
inches diameter and two feet long. 2. Where 
can I get a full description of the ‘‘ Mosher” 
boiler and of the machinery in the steam 
launch ‘‘Norwood”? A.—See our issue of 
September 18, 1890. 


(470) J. B. W., New York, writes: I 
am an engineer on a twin screw yacht. The 
engines work as smoothly as possible with a 
steam pressure from 20 to 100 pounds; but 
with the latter pressure the engines begin to 
pound, and the starboard engine flutters, 
We keep from 14 to 2 gauges of water in the 
boiler, and all the connections are keyed up 
properly. Please give me a reason for this. 
A.—The pounding may be due to one or 
more of several causes; some parts of the 
engines may not be stiff enough for the 
higher pressuye; or it may be due toa de- 
fective counterbalance, or to the want of 
proper adjustment. Whatever the cause 
may be, itcan only be traced by a thorough 


sufficient data to answer you with a desira- 
ble degree of accuracy; but probably eight 
square feet of heating surface per horse- 
power will not be far out of the way. 2. 
How do Eastern builders rate boilers for 
Corliss engines in their ordinary business ? 
A.—That depends much on the kind of 
boiler used, and even then the rating dif- 


fers. 
(472) C. H. C , Hagerstown, Md., asks: 
What is a fair consumption of coal per 


horse-power per hour for a 40 horse-power 
Corliss engine, and for a 150 horse-power 
engine of the same make? A.—For a 40 
horse-power non-condensing engine we 
should consider three pounds of coal per 
horse-power per hour a fair average. This 
includes the coal used for banking and clean- 
ing of fires. For the 150 horse-power en- 
gine the consumption will be a little less. 
There are exceptional cases in which the 
coal consumption is somewhat less than 
given above. 2. What per cent. gain 
would a condenser give ? A.—Under suit- 
able conditions, from 15 to 20 per cent. 3. 
What is the average coal consumption per 
horse-power per hour on first-class ocean 
steamers ? A.—On these steamers, com- 
pound engines of a high grade are used ; 
with these, the coal consumption is from 14 
to 24 pounds. 


(473) O. K., Toronto, Canada, writes: 
Kindly give me, through Question and An- 
swer columns, some gencral information 
about the motive power of naphtha launch- 
es—the advantages, if any, they have over 
steam—and suitability for a motive power 
where lightness and compactness are prime 
requisites. Also state where I could get de- 
tailed drawings and other information about 
the construction and operation of the mo- 
tor. A.—A naphtha engine of good con- 
struction seems to give in many Cases satis- 
factory results when used in small boats. It 
requires no space for coal, and for some de- 
signs a steam generator is not used; in either 
case less room will be required for the naph- 
tha motor than for a steam engine and 
boiler of the same capacity. The weight 
will also be less, some of the naphtha motors 
of two horse-power weighing 200 pounds ; 
four horse-power, 300 pounds; and eight 
horse power, 600 pounds. Another advan- 
tage is, that an engineer’s license is not re- 
quired. It is claimed that these motors are 
perfectly safe, yet many engineers prefer 
the steam engine. For drawings send tothe 
builders, or for catalogues, which usually 
give a fair idea of the construction, and 
much useful information. 


(474) J. B., Boston, Mass., writes: Iam 
thinking of purchasing a small steam launch 


of the ‘Tollowing dimensions: Length, 30 
feet; beam, 5 feet ; depth, 32 inches. It is 


an open boat, and draws 13 inches of water 
forward, and 14 inches aft. Weight of hull, 
1,800 pounds. Boiler is of the tubular type, 
254 inches diameter and 36 inches high, 
carries 150 pounds to the square inch, and 
contains 80 square feet of honcst heating 
surface. The cylinder of engine is 3 inches 
diameter; stroke of piston, 54 inches ; num- 
ber of revolutions, 340 a minute, with the 
pressure named, The boat has an outboard 
condenser, air-pump, 2 inches diameter, 
and forms a vacuum of 25 inches ; delivers 
to hot well, and the feed water flows to 
force pump through heater to boiler; tem- 
perature of feed water, 170 degrees. Pro- 
peller wheel is 26 inches diameter and 36 
inches pitch; 2 blades. The boat will run 
about 84 miles per hour. Weight of ma- 
chinery, about 1,000 pounds. 1 would like 
your opinion on the above, and would like 
you to suggest any change you think best 
that would give more speed. A.—The pro- 
portions are good for the given speed of 
boat. Wedo not see any change that can 
be made so as to obtain an increase of speed, 
excepting to put in a larger engine and 
boiler. 


(475) A. B., —— writes: Please give me 
a simple rule for computing the internal 
pressure which thick cast-iron cylinders can 
withstand; for instance such as used in 
hydraulic presses. Also give rule for com- 
puting the thickness when the pressure is 
known. A.—Let S denote the intensity of 
the tensile stress in pounds per square inch 
of metal; p, the internal pressure in pounds 
per square inch; 7, the inner radius in 
inches, and ¢, the thickness in inches. We 
then have 
Sxt 


p — (1) 





examination of the engines. Indicator cards 
may also be useful. 


(471) A.. —— writes: Kindly 
through your columns what isthe lowest pos 
sible heating surface required per H. P. for 
a tubular boiler having tour inch tubes. Said 
boiler is to run a high-grade Corliss non- 


condensing engine, and all ~ iditions are to} 


be the best obtainable ? A.—The heating 
surface depends on the grate surface, the 
grate surface depends on the amount of 
coal burnt, and the latter decreases some- 
What as the size of engine increases. From 
the foregoing it will be seen that we have not 


inform me | 


fae t 
| Putting this rule in words we have: Multi- 
| ply the stress in pounds per square inch of 
metal by the thickness in inches of the cylin- 
‘der, divide this product by the sum of the 
inner radius and thickness of the cylinder all 
in inches; the quotient will be internal 
pressure in pounds per square inch. To il- 
lustrate: the internal diameter of a cast-iron 
| cylinder is 8 inches; its thickness is 3 inches; 
| what internal pressure per square inch can 
it safely resist? We may assume that the 
safe tensile stress per equere inch of cast- 
iron is 3,000 pounds, hence S = 3,000; the 


inches. Substituting these values for the 
symbols in the formula we have 

3,000 X 8 _ 9,000__ 1, 
4+3 7 is 
This formula has been taken from the ex- 
cellent Text-book on the Mechanics of Ma- 
terials by Prof. Mansfield Merriman. For 
finding the thickness of the cylinder when 
its diameter and the internal pressure is 
given, we have, using the same notation as 
before, 


85.71 pounds. 


t=? x sos 
S—p 
Or, in words: Multiply the internal press- 
ure in pounds per square inch by the radius 
in inches, divide this product by the remain- 
der obtained by subtracting the internal 
pressure in pounds per square inch from the 
tensile stress in pounds per square inch of 
metal; the quotient will be the thickness in 
inches. To illustrate: <A cylinder is 8 
inches diameter; it is subjected to an inter- 
nal pressure of 1,286 pounds per square 
inch; find the thickness. Adopting as be- 
fore a value of 3,000 pounds for S, and sub- 
stituting for symbols in formula (2) their val 
ues we have 
1,286 x 4 5,144 


t= =o an = 6 RCHEA: 
3,000 — 1,286 1,714 


(2) 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 





George > B. Grant—Gear Wheels. See p. 20 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
‘‘Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 


The Improved Justice Hammer. Williams, White 
& Co.. Moline. Ill.. manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., 

Ice and Refrigerating Machines, 170 sold, wed all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 
“How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N. Y. 
Selden Packing for stuffing-box, with or without 


rubber core. Randolph Brandt, 38 Cortlandt St., N.Y 
Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 
Universal Vise Chucks. Pedrick & Ayer, Phila- 
delphia, Pa. 
Link Planer Attachments. Pedrick & Ayer, Phil 


adelphia, Pa. 

Our Automatic Gear Cutting Machine will increas: 
production 50%. The Superior Mach. Wks , Clev’d, O 

Boston Gear Works, Boston, Mass. Gear cutting 
of every description ; noiseless gears a specialty. 

$13.00 I. Dea L. Drawing Stands. The original 
Send for postal. W.S Rogers, Troy, N. Y. 

Miller’s Falls Co., 98 Reade St.. New York, are 
building a Power Frame for their Star Hack Saw. 

S. A. Smith, 23 South Canal Street, Chicago, IIl., 
agent for Holbrook’s Raw Hide Blanks for Gears. 

Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 

For the latest improved Eccentric Hook, Con 
necting Rods and Stub Ends, address T. C, Dili Ma 
chine Company, Philadelphia, Pa. 

“twenty Years With the Indicator, 
Pray, Jr. 10,100 sold. Price, $2.50. 
seller; take no other. 

Guild & Garrison, Brooklyn, N. Y., manufacturs 
steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yoe a & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., muke every 
thing in the line of Taps and Dies. 8S. A. Smith, 24 
S. Canal St., Chicago, Western Agent. 

Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular 
T. Kieley, 11 W. Thirteenth St., New York 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son St., Chicago, Ill. 

Self-adjusting Hand-Screw for -Pattern and Cabi 


’ by Thoma 
Order of book 


Engine, made by Sweet. All in first class order. 


W. P. Davis, Rochester, N. 
N. Y. City Bolt & Nut Co. 

brosses St. N. Y. City, 

Bolts of every description. 


‘ Limited, 38 and 35 Des 


Write for estimates. 


25’ “Only Drill Press built on 

82/’ *Ko-rekt’ principles, 

37’ even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise expl anation of the me thods 


Boiler-room.”’ 10 Parts, 25 cents each. 
free. Theo. Audel & Co., Pubs.,91 Liberty St., N.Y. 

The price of the No. 1 Universal Milling Machine, 
made by the Brown & Sharpe Mfg. Co, Provi 


net Makers, Wood Workers. etc. Sample by mai! 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 
Valuable Books for Machinists and Engineers 
Send for complete Catalogue to Norman W. Hen 
ley & Co., 150 Nassau Street, New York 
For Sale—One 25 H. P. 2d-hand Straight Line 


manufacturers of Machine 


9% illustrations. Price, $1.25 postpaid. E. & F. 
Spon, 12 Cortlandt Street, New York. 
**Hawkins’ Maxims and Instructions for the 


Catalogue 





Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 
Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful 
ton St.. New York. 
‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the ‘*Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 
“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2. 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 








light plant is to be erected at 


A $50,000 electric 


Moberly, Mo. 
The new foundry at 


been started up. 


Hillsboro Bridge, N. H., has 
A planing-mill will probably soon be in course of 
erection at Attalla, Ala. 
It is possible that a knitting-mill will be estab- 
lished at Petersburg, Va. 

A large plant for reducing ores by electricity will 
be erected at Pueblo, Col. 


It has been assured that Oldtown, Me., is to have 
a cotton-mill next season, 
New machinery may be put in the Rose Plumb- 


ers’ Supply Works, Va. 

A party is corresponding relative to the erection, 
an iron foundry in Gold Hill, N. ¢ 

The Camden (Ark.) Electric Light Company will 
it is stated, increase its capital stock. 


at Shendun, 


of 


The Pittsburgh Bridge Company will increase its 
capital stock from $100,000 to $200,000, 


An addition, 48x100 feet, is being erected at the 
works of ©, John Reily, Pittsburgh, Pa, 
Work is progressing on the a for the 


~ : & 
The National Screw and Tack Company, of Cleve 
land, are erecting a main building 100 feet long. 


plant of a foundry company at Concord, 


The Oliver Iron & Steel Company, 
Pa., 

The recently burned plant of 
Company, of St. Louis, Mo., is to be rebuilt soon. 
furnace of the Raney & Berger Iron 
Company, at New Castle, Pa., about completed. 

The Craner Riilway Gate Company, of Chicago, 
has been incorporated, with $20,000 capital stock. 


of Pittsburgh, 
has voted to increase its stock to $2,000,000, 


the Plant Milling 


The new 


is 


The Swift Manufacturing Company will put new 
carding machinery in its cotton-mill, at Columbus, 
Gra. 


The Armour Packing Company is reported as to 
erect a refrigerating plant, ete , at Hot Springs, 
Ark. 

Work in the foundry department of the Ohio 
Falls Car Works at Jeffersonville, Ind., has been re 
sumed. 

The Victor (N. C.) Cotton-mills has putin a new 


dynamo, and will put in other additional ma- 
chinery. 
The Bamberg (8. C.) Alliance Warehouse, Fertil- 


izer and Banking Company will start a fertilizer 


factory. 
the Powelton Elec- 


The capacity of the plant of 


tric Light Company, at Philadelphia, Pa., is to be 
doubled. 

One hundred thousand dollars has been sub- 
scribed towards starting a steel plant at Mays- 
ville, Ky. 

The Morgan Spring Company, of Worcester, 
Mass.. is to build a new one-story machine shop, 
72x90 feet. 

Work has commenced on the erection of the 
Overman Wheel Company's new building, at Chico 
pee, Mass 

The Star and Crescent Furnace, at Rusk, Texas, 
has been completed, and will be started up at an 
early day 

The Silver, Ocala & Gulf Railroad Company 
(office, Ocala) will locate its machine shops in Dun- 
nellon, Fla. 

At Seattle, Wash., the Pacific Iron and Steel 
Company have been organized, with a capital 
stock of $60,000, 

The New Berne (N. C.) Ice Company, will put in 


another additional ice machine, with a daily ca 
pacity of 12 tons. 

The Erie City Iron Works, at Erie, Pa., has started 
up its new machine shop, which will nearly double 
its engine capacity. 
$25,000 the Grand 
erect repair shops 


In consideration of a bonus of 
Trunk has promised to at 
at London, Ontario. 


once 


A new steel plant is to be 
I.) capitalists, probably at 


built by Providence (R. 
Anderson, Ind., which 





dence, R. I, is $480; with overhanging arm, 
Price of the No.3 Universal Cuiter and 
Grinder, $200; previous prices, $550, $585 and $260 

De Lamater Screw Propeiler Wheel, made only bs 
7 he Samuel L. Moore & Sons Co , Elizabethport, N 





radius 7 is equal to § = 4 inches, and t = 3 


, who have purchased from C. H. De Lamater & 


$495. | 


Reamer 


will employ 500 men. 


Allthe heavy timber has arrived, and work on 
| the Keating Wheel Company's factory at Holyoke, 


| Mass., will be pushed. 




















































































10 


AMERICAN 





MACHINIST 





[ OcToBER 


29, 1891 











The American Foundry Company at Edison, 
Wash , will erect a plant for the manufacture of 
car wheels of all kinds. 

An addition, allowing of 800 feet more of floor 
space, is being made tothe plant of the Holyoke 
(Mass.) Machine Company. 

It is rumored that Enoch Ensley (now absent in 
Europe) may probably establish a basic-Bessemer 
steel plant at Sheffield, Ala. 

The Buckeye Electric Company, of Cleveland, 
0., will erecta brick structure for a factory 30x90 
feet, and three stories high. 

The Governor of Georgia has signed the bill au. 
thorizing Macon to issue $35,000 in bonds for the 
construction of water-works. 

The R. 8S. True Co., of Syracuse, N. Y.. has been 
incorporated, with capital of $15,000, to manu- 
facture bicycles, tricycles, etc. 

The Longview Kelly Plow Manufacturing Com- 
pany, of Longview, Texas, contemplates removing 
its factory to Tyler, same State. 

The State University of Kentucky is to estab- 
lish a foundry and machine shop in connection 
with that institution at Lexington. 

An ice factory, with a daily capacity of ten or 
tifteen tons, will be erected at Abilene, Texas. For 
information address C. M. Dollins. 

The Maxton (N. C.) Manufacturing Company has, 
it is reported, changed the location of and enlarged 
its iron foundry and machine shop. 


The contract for the iron work of machinery hall 
at the World’s Fair has been let to Binder & Seifert, 
of Chicago, the amount being $350,000. 

B. F. Rodman, at Washington, N. C., will rebuild 
his iron works, recently destroyed by fire, and is 
in the market for new outfit for shops. 

The Long & Goodhue Manufacturing Company, 
of Burlington, Vt., is erecting new machine shops, 
which will be fitted with new machinery. 

Ground has been broken for the new Big Four 
shops at Bellefontaine, Obio. The plant will cost 
about $100,000, and will be fully equipped. 

The National Screw and Tack Company, of 
Cleveland, are erecting a main building 100 feet 
long, to relieve their now crowded factory. 

Efforts are being made for the construction of 
a bridge across Wills Creek, in Etowah County, 
Ala. J.M. Davidson can give information. 

The Lancaster (Ohio) Iron Works have been sold 
by the receiver for $28,350, to parties supposed to 
be acting in the interest of the stockholders 

Whitney County, Ky., will issue bonds for the 
construction of five iron bridges. The county 
clerk, Williamsburg, can furnish particulars, 

The city council of Ironton, Ohio, has decided to 
take $10,000 worth of stock in the Old Mill, which 
is thought toinsure the starting of that plant. 

The machine shops, foundry, boiler and pattern 
shops of the Duvall Engine Works, of Roanoke, 
Va, are completed, and soon will be occupied. 

W. J. Gladish is endeavoring to organize a com- 
pany at Chattanooga, Tenn., to manufacture his 
patent saw mill-set works and duplex saw-mill 
dog. 

The carriage factory of Locke & Jewell, at Ames- 
bury, Mass, was recently destroyed by fire. C. 
F. Pettingill’s machine shop was also partially de 
stroyed. 

Albert Pearre, John Waters, J. Boyd and 
others have incorporated, at Baltimore, Md.. the 
Southern Electric Company, with a capital stock 
of $50,000. 

The Central Bridge Company, of Saginaw, Mich., 
has been organized, with $25,000 capital stock, for 
the purpose of building a bridge across the Sagi- 
naw River. 


S. 


The large addition which is being added to the 
Etna Mill, of Bridgeport, O., is nearing completion, 
and itis expected to have it in operation within 
thirty days. 

The American Bridge and Iron Company, Roa- 
noke, Va, has put new machinery in its blacksmith 
shop, including a boring-mill, and will put in a 
large crane. 

The Columbia Phosphate Company has been or- 
ganized by South Carolina parties; wiil develop 
phosphate mines and erect phosphate plant at Fort 
Meade, Fla. 

The representatives of an elevator and windlass 
company have been in Fitchburg, Mass., this week, 
to see what inducements will be given them to 
locate there. 


The A2tna Foundry and Machine Company have 
been formed at Springfield, Ill., with a capital of 
$15,000, to operate a foundry and machine works 
at that place. 


The Kingsley Boiler Works, St. John, N. B., have 
recently been enlarged by the addition of a boiler 
shop, 100 feet by 40 feet, other improvements being 
in anticipation. 


The linois Bolt and Nut Works, of Peoria, Ill., 
have absorbed the Peoria Rolling-mill Company, 
and will use the plant hitherto occupied by the 
latter company. 


The Montreal Metal Works has been incorpor- 
ated, at Montreal, Canada, with a capital stock of 
$50,000, and will manufacture and deal in wires, 
rods, cables, ete. 


The Wytheville Foundry and Machine Shops, of 
Wytheville, Va.. now under construction, are ex- 
pected to be fully completed and in operation 


The Continental Bolt and Iron Works, of Chi- 
cago, have been incorporated by A. Egerton 
Adams, F. M. Steele and D. P. Donelson, with capi- 
tai stock of $60,000. 

Another industry is to be added to the many in 
Cleveland, Ohio. Van Wagoner & Williams will 
erect two stone and brick buildings for the manu- 
facture of hardware. 


A Boston (Mass.) syndicate, recent purchasers of 
the Rome (Ga.) Street Railway Company’s property, 
intends to erect an electric power plant, and may 
put in lighting plant, 

The Pair Point Manufacturing Company, of New 
Bedford, which recently built large additions to 
its factory, will put in engines and three large dy- 
namos, and do electric lighting. 

The New York Frog and Switch Company has 
been formed at Hoboken, N. J., with capital stock 
of $100,000. J. L. Nevin, A. A. Franck and M. P. 
Merseles are the stockholders. 

The workmen have begun clearing away the rub- 
bish on the site of the old machine shop at Win- 
sted, Conn., preparatory to the building of the 
Wooster & Wilcox machine shop. 

The Eagle Bicycle Company, of Stamford, Conn., 
having received substantial inducements to locate 
at Torrington, has decided to accept. The capital 
stock will be increased to $100,000. 

The Canda Manufacturing Company will estab- 
lish extensive car building works at Carteret. N. 
J., which it is claimed will be the most thoroughly 
equipped of its kind in the country. 

The Hirsch Aluminum Bicycie Company, of 
Chicago, Ill., has been incorporated, with a capital 
stock of $250,000. The incorporators are O. M. 
Wells, E. A. Holmes and G. Wissback. 

Milwaukee reports state that the Chicago, Mil- 
waukee & St. Paul management will establish a 
plant for the output -of creosoted ties at Babcock, 
Wis , a new town on the Yellow River. 

It is said that the iron rolling-mill for Tyler, 
Texas, is now a certainty, as the grounds have been 
selected, and the buildings will go up at once. The 
plant will give employment to about 200 men. 

The Cleveland Rolling-mill Company, of Cleve- 
land, O , will build a new Bessemer steel works, 
but the plans at present are not matured. It is said 
an addition also will be made to the rod-mill. 

The capacity of the machine shops of the New- 
port News and Mississippi Valley, at Paducah, Ky., 
is to be doubled verysoon. The shops are entirely 
too small for the work, which is steadily increas 
ing. 

The Standard Smoke Consumer Company is a 
recently organized concern at Portland, Me. The 
company is capitalized at $150,000, and will manu- 
facture and deal in machinery relative to its name. 
President, Theodore Pinkham; treasurer, E. B. 
Hill. 


The Norwalk Machine Works, at Norwalk. O., 
has consolidated with the Star Drilling Company, 
of Akron, O., and the operations of the two con- 
cerns will hereafter be carried on at the latter 
place. 

The J. M. Carpenter Tap and Die Company, Paw 
tucket, R. I., has issued a new catalogue illustrat- 
ing and describing the various tools made at the 
works. Itisa good catalogue to have in handy 
reach. 

The Municipai Ice Manufacturing Company, New 
Orleans, La., recently incorporated, has closed 
contract with the Southern Ice Machine Company. 
of Chattanooga, Tenn., for three 50-ton ice ma- 
chines. 

The new foundry of the Noyes & Nutter Manu 
facturing Company at Bangor, Maine, has been put 
in operation. The plant consists of six buildings, 
thoroughly equipped with the mest improved ma- 
chinery. 

Messrs. L. M. Rumsey, C. D. McClure and Paul A. 
Fusz, have incorporated the Madison Railway 
Equipment Company, of Madison, Ill., with capita) 
stock of $100,000. The company will deal in rail- 
way supplies. 

C. E. Steme and Beecher Steme will build and 
equip a foundry, blacksmith, machine and pattern 
shop, capital, $25,000, making marine work .a 
specialty, and manufacture railroad supplies, at 
San Diego, Cal. 


Plans have been prepared for a foundry, machine 
shop and pattern shop to be erected at Brooklyn, 
N. Y., for Poulson & Egar. The buildings will be 
one and four stories high, built of brick, and will 
cost about $30,000, 


A new foundry building, 80 feet by 110 feet, has 
just been completed at the Carpenter Steel Works, 
Reading, Pa. An addition to be used as a machine 
shop 1s about completed, afd other improvements 
are being carried out. 


The Crozer Steel and Iron Company, of Roanoke, 
Va,recently has made some improvements about 
its furnaces, and is stili carrying them on. A new 
engine house for the yard locomotives has been 
built, and is now in use. 


It is stated that William Duncan & Co., of Nash- 
ville, Tenn., have obtained a 60-day option on the 
properties of the Sheffield (Ala.) Land, Iron and 
Coal Company, and it is reported that the deal 
will probably be closed. 


Work on the rebuilding of the Lowell (Mass.) 
Steam Boiler Works, burned a short time ago, is 
progressing rapidly, The new plant affords 1,000 
feet more floor space than the old one, and is in 





within sixty days. 


every way much more modern and convenient. 


The property of the Ludlow Valve Manufactur- 
ing Company, of Troy, N. Y., has been acquired by 
the Ludlow Valve Manufacturing Company, of 
Montclair, N. J., who, with a capital of $700,000, 
will conduct the business as heretofore, only on a 
larger scale. 

Denver parties are erecting a shop for the manu- 
facture of the Brosius motor sewing machines. 
The new company has a capital of haif a million, 
and will equipits shop with the latest modern ma- 
chinery, and intend to push the manufacture of 
these machines. 

The Cape Ann Anchor Works, of Gloucester, 
Mass., have recently erected a new machine shop, 
120 feet by 35 feet, and have added $30,000 worth of 
new automatic machinery, including a 120 horse- 
power Putnam engine and rough turning lathes of 
the latest pattern. 


Extensive repairs are being made at the Gaysport 
foundry and machine shops, of Hollidaysburg, Pa. 
The foundry building is being enlarged to about 
twice its present size by a new brick addition, and 
new core baking ovens are being built in the addi- 
tion to the foundry. 

The Valley Iron Works, of Williamsport, Pa., 
which had made an arrangement with the West 
Lynchburg Land Company to remove its plant to 
Lynchburg, Va., will probably remain in Williams- 
port, if capital stock to the amount of $50,000 is 
taken by the latter place. 


Ground has been broken for a large manufactur- 
ing plant, to be known as the Southwestern Steel 
Post Company, near East St. Louis, Ill. The plant 
will manufacture steel posts, and the firm has 
already a number of orders on hand. It is expected 
to have the plant running by December 1. 

The Central Bridge Company, of Saginaw, Mich., 
has been formed, with capital stock of $25,000, for 
the construction of a bridge over the Saginaw 
River. The following are the stockholders: W. H 
Stevens, Frank E. Snow, H. P. Christy, David 
Wallace, W. A. Jackson and John M. Nicol, all of 
Detroit, Mich. 

A new concern at Worcester, Mass., will en- 
gage in the manufacture of all kinds of wire ma- 
chinery, and also to finish complete wire manu- 
facturing plants for the manufacture of this ma- 
chinery. The company’s capital is $10,000, and 
the concern will be known as the Morgan Con- 
struction Company. 

The Great Northern has under contract an addi- 
tional building at the St. Paul shops, to be occu 
pied by the chemical laboratory and the brass 
foundry, which the company will install as soon as 
the building is completed. The structure will bea 
one-story brick one, 48 feet by 68 feet in dimension, 
and is to be finished by November 15. 


The Berlin Iron Bridge Company, East Berlin, 
Conn,, have received the contract for the new 
blacksmith shop building for the Dixon Manufact- 
uring Company, of Scranton, Penn. Owing to the 
peculiar formation of the ground, the building 
will be in the form of a letter L, and will be 60 feet 
wide by 235 feet long, constructed entirely of iron. 


The Enterprise Iron Works of Cartwright, 
McCurdy & Co., at Youngstown, Ohio, have re- 
cently been eniarged and improved in various ways, 
until now they have one of the most complete roll 
ing-mill plants in the country. Their new puddle- 
mill, containing all the latest improvements, 1s 
working in a manner highly satisfactory to the 
firm. 


It is reported that the Louisville & Nashville 
Railroad Co. (office. Louisville,) at a recent direct- 
ors’ meeting, subscribed $100,000 to the stock of 
the Southern Steel Company, reported as organiz- 
ing to build a steel plant at Ensley City, Ala. The 
proposed capital is $800,000, and this subscription, 
if report is true, will make a total subscribed of 
$750,000. 


S. T. Williams has succeeded in organizing a 
$50,000 full paid stock company, to manufacture 
his patent engine at Baltimore, Md. The company 
wi.l be incorporated as the Williams Engine Com- 
pany, with Jas. B. MacNeal, president. and W. S. 
Williams, secretary; a plant of machinery and 
tools will be purchased and put in immediately, at 
a cost of $20,000. 

The Paragon Manufacturing Company have been 
incorporated, at New Haven, Conn., with a capital 
stock of $16,000. The company will manufacture 
hardware, tools and specialties, considerable at- 
tention being also given to electro-plating The 
officers of the company are: G. T. Moore, presi- 
dent; Harry L. Elliott, treasurer, and Charles L. 
Joy, secretary and superintendent. 


The American Engineering Company, of Jersey 
City, N. J., has been incorporated, with capital 
stock of $1,000,000. The company proposes to de- 
sign and construct steam and clectric power sta- 
tions and plants, equip railway lines, build under- 
ground conduits, manufacture machinery, ete. 
The incorporators are Granville T. Woods, Jersey 


City, N. J.; J. S. Zerbe, C.C. Howen and A. J. 
Zerbe, of Brooklyn, N. Y., and Henry Rein, New 
York. 


A corporation known as the New England Trans- 
portation Company bas been organized by promi- 
nent business men of Portland, Augusta, Bangor, 
and Lewiston, for the purpose of providing trans- 
portation to Chicago during the World’s Fair; also 
sleeping car service, board in Chicago, and acci- 
dent insurance. The plan proposes the issue of 





certificates payable in installments, which, when 
fully paid, are to be exchanged for tickets to 
Chicago. 


The Ball & Wood Company, 15 Cortlandt street, 
New York, manufacturers of The Improved Ball 
Engine, has made arrangements with A. M. Morse 
& Co, mechanical and contracting engineers, of 
St. Louis, Mo., to become their selling agents ; also 
with Mead & Stringham, who are located in the 
Hammond Building, Detroit, Mich. The Ball & 
Wood Company are, we are informed, running 
their works at Elizabethport, N. J., night and day, 
to keep up with orders. 


Messrs. Watson & Stillman, of New York, have 
recently added 5,000 feet to their already large hy- 
draulic machinery works, thereby greatly facili- 
tating the production of hydraulic tools. The 
output of hydraulic jacks and car wheel presses 
during the last two years has increased to such an 
extent that the adoption of this course was ren- 
dered absolutely necessary in order to keep abreast 
with their orders. Their manufacturing prospects 
are decidedly encouraging. 


Schleicher, Schumm & Co.. of Philadelphia, Pa., 
write us: Our German correspondents inform us 
that at the Strasburg Industrial Exposition, where 
an unusually large number of gas engines were ex- 
hibited, they alone were awarded, for their ** Otto 
Gas, Gasoline and Petroleum Engines,” the highest 
diploma and gold medal for superior design and 
workmanship. We would like to keep the friends 
of the “Otto” engine informed that abroad. as 
well as here, the ‘* Otto ’’ keeps the lead. 


The Great Northern shops, at Great Falls, Mont., 
will be built ona site about one mile from the pas- 
senger station. The contract for building the first 
section of the plant has been let to James Carlisle 
& Sons, of Minneapolis, Minn., who are to com- 
plete the work this year. The buildings under con- 
tract are machine, engine and boiler shop, 140 feet 
by 150 feet; storehouse and office building, 40 feet 
by 100 feet, and a 20-stall roundhouse of the com- 
pany’s standard plan. All of these buildings are to 
be brick, with pitch and gravel roofs. 

The Savernake Steel and Tin-plate Company has 
been chartered at Savernake, Va., for manufactur- 
ing steel, iron and tin-plate, and to mine, produce 
and manufacture iron and iron ores and other min- 
erals. The capital is $1,000,000, and the right is 
given to hold 50,000 acres in the counties of Rock- 
bridge, Amherst and Nelson, Va. The company 
will mine tin ores and produce its own pig tin, and 
the capacity of the proposed works will be 3,600 
boxes of tin-plate per week. The directors of the 
company are prominent business men of this coun- 
try and England, many of whom are already close- 
ly identified with the iron trade. The officers are: 
President, Titus 8S. Emory, of Philadelphia; vice- 
president, Thomas Dunlap, of Savernake, and sec- 
retary, L. T. Marye, of Richmond, Va. 

— ope ——— 
Practical Brass Founding. 


By ALEX. CAIRNS. 


SECOND PAPER. 


ROUND FURNACES—COVERS, 


For convenience sake, we will first con- 
sider the different points connected with 
the building of round furnaces, of which 
Fig. 2 isa fair sample of the modern type. 
It can be built of sheet, boiler or cast iron, 
or be built permanently in the floor. The 
most satisfactory design, however, is the 
cast-iron shell shown above ; for the reason 
that once made it requires little, if any, 
attention afterward. Much trouble is, how- 
ever, experienced in using the boiler or 
sheet-iron shell, not to speak of the time re- 
quired to get it inshapeto lineup. In place 
of the cast bearing for lining shown at g, 
Fig. 2, an angle iron will have to be bent to 
the circle of the shell, requiring quite as 
much time in the process as is necessary to 
mold and cast a shell as 
The grate bearing shown at Z and F, Fig. 
2, will have to be drilled and chipped out 
or the shell will have to be placed on sup- 
ports more or less rickety, and will be found 
to require more or less attention to prevent 
the furnace from falling down. Some mold- 
ers, however, in spite of its disadvantages, 
would prefer it rather than go to the trouble 
of casting one. 

The one shown in Fig. 2 will be found to 
be the best in the long run. It issupposed to 
be of 4” iron, although §’ or 2’ will do 
quite as well, as long as the inside diameter 
is the same. The total height from w to A 
is 46", from F to a is 88", leaving 8’ as the 
depth of base plus that part of the shell 
below the grate bars. From B to A the 
depth of shell proper is 40", from E toa the 
distance from grate surface to furnace top is 
| 36", leaving the width or depth of grate 
| bearing scant 2” from to EZ. The grate 
| bars c ¢ ¢, etc., are of 1” or 13” square 
| wrought-iron, 38’ being the length of the 


shown at Fig. 2. 
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middle two, 36’, 34’ and 32” the length of 
those on each side of the two middle bars; 
their bearing from ~ to u~ should be about 
20 long. From D to Ais 3”, that is, 4” the 
thickness of the top, plus 2” thickness of 
brick, plus 4 allowance for mud the | 
lining support g, and on the top of last row 
of brick. It will now be seen that the total 
depth of furnace proper is the distance be- | 
tween D and #, which is 33’, and is 3 
deeper than four common bricks 2'x4’'x8 
which will be used for the lining. From 

to m is the total diameter of top, which is 
35”. Phe design of the top can be changed 
somewhat by casting an extension on each 
side, as at PPPpp, or the top can be cast, as 
shown, and the floor made flush with the 
top by means of brick or iron plates. From 
n to n is 25", the diameter of furnace prop- 
er. From q to qg is the mouth diameter, 
which is 15". JJJ/J are 2” holes through 
which the 4” bolt A is passed; the hooked 


on 


Me 





part of which comes out of the shell at 7 7, 
and by means of which the top is securely 
held to the shell. The Lill 
in the top take up the expansion of the 
inside, caused by the heat; 4 is the flue, 
4"x4" = 16 sq. in.; 5 is an exit for, flue, re- 
ferred to further on. Atg, on the left, is 
shown the lining support, 4” thick and 24 
wide; at / a brick is shown in position with 
its extension over the support, which is 
slightly over 14,’ made so partly from the 
fact that the brick does not fit the circle of 
the shell, Expansion slots s are cast in sup 
port; they should be placed every 24” or 3’ 
around the circle, and should be made the 
same size as those in the top, or ,*,° wide by 
24 This lining support gets heated 
to a considerable extent, and as it gets hot 
it expands and produces a corresponding 
strain on the shell ; 


slots cast 


long. 


to counteract this strain 
the slots referred to are cast in to up 
the expansion. By using asbestos we could, 
of course, cast slots in it ,{;" in width, if de- 
sirable, but such exactness does not 


take 


come 
within the requirements of a brass furnace. 

The under level of support is shown at 
R; it should be flush with top of grate bar 
bearing at #. The style of laying the last 
row of brick is indicated at 000. The lining 
is shown to be of common brick; while brick 
that fit the circle are preferable, they are not, 
however, usually kept in stock, and are some- 
what more expensive than the common brick. 
They should be bedded in mud, or preferably 
fire-clay, on the supports and on each row 
going up. The joints should be broken; 
by doing so, the bottom row of brick, which 
usually wears out first, can be replaced with- 
out tearing down the whole lining, because 
the two bricks above are supported by those 
Before 
this brick is put back in place, one of the 
it 
mentioned 


on each side of the one taken out. 
other bricks must be started out, so 
be got hold of, when the first 
brick is put back. In ordering fire-brick get 
those that have not the firm’s name stamped 
on them, especially for the use in the bottom 
The mud or fire-clay that is put in be- 
tween, and at the back of bricks, to fill in, 
will get or run into the stamp on the brick, 


can 





row. 


and therefore, when re-lining, the bucking or 
tilling comes out in part with the brick, thus 


leaving a cavity that cannot be filledin. All 
intervening spaces as at 3.33.3, ete., should 


be filled in with mud or fire-clay, previously 
mixed to the consistency of mush or thick 
clay wash. On the last row of brick ooo a 
layer of mud should be spread about one 
half inch thick. 
previously been placed, the top is put on and | 


The four bolts A having 


The brick can be chamfered, 
as shown, or not, to suit the of the | 
builder. If the flue tf is to have a_ hori 
zontal exit, a space immediately behind it will 
have to be drilled out 5 


bolted down. 
taste 
al 


its ex- 


x5 to allow 


tension to the stack. 
In Fig. 


covers; the one marked Z is most commonly 


3 are shown two styles of doors or 


used, but is not of muchaccount, getting so 
cracked and twisted out of shape in a dozen 
or so of heats, that it is little better than no} 
cover at all. Better 
obtained with this style when the top is cast | 
the 
It is 19 
thick, 


| 
results are, however, | 


convex, and the bottom concave, con- 


vexity and concavity being equal. 
in diameter from H toh, 4", or 4 


° 
$ \ 





and has two wrought-iron staples cast in it, | 
as shown. | 

The cover shown at_X, Fig. 3, although far | 
more expensive, is more desirable. It can be | 


made in one piece or in halves, as shown. | 
The crown is }” thick and the base at e ¢| 
8’, tapering down to 4" on the outside; from | 
e toe it is 23’, the full diameter; from d to 
d it is 20", and from ¢ toc it is 17’, leaving a 


| 
| 
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lap of one inch for the lined part all around. | 


(on 


Two small tits at y y, Fig. 2, on the furnace | 
top, will serve as a guide for getting the cover | 


ee 
in its proper place; they should be 234" | 


apart. The wrought-iron handle 4 is cast in; | 
it should be fitted well at its junction with | 
the top. The distance from F to F is 2”, | 
and from g to g 4. If the cover is made in | 
halves, two or three rows of nails will have 
to be set in near the edge, to hold the lining 
The lining should be made of fire- 
clay, with one or two handfuls of flour in! 
it, and, if at hand, handful of | 
litharge. It should be mixed to a dough, | 
and rammed in the cover, a layer of very 
fine coke being first placed in; any steam or 
gas created when the top gets hot will pass 


in place. 


a or two 


off through the coke and small holes in the 
top of cover; otherwise, if the lining is 
put in too wet, or becomes damp on wet 
days, it will, on becoming heated suddenly, 
flake and peal off the same as molding sand | 
does in scabbing. : 

It will now be seen that, with this cover | 
and the furnace top lined as it is, every | 
precaution possible bas been taken to Keep | 


fall the heat in the furnace; the immense | 


heat usually collected in furnace tops is 
almost entirely done away with, as is also 
the warping and cracking of them. With 

jout the top layer of brick, laid as is) 


shown in Fig. 2, there is a circle of the top, 


say 15’ in diameter on the inside, and 24 


/on the outside, that is exposed to the full | 


heat of the furnace, and therefore it is no 


wonder that tops and unlined covers an 


not be kept from cracking. It must be re- 
|membered that while iron and brick are 


equally good in absorbing heat, they are by 
no means equal in conducting it, and while 
heat will be conducted through iron, it will | 
stay in and be retained by brick, producing | 


}a consequent saving of fuel and lessening | 


the time required for a heat, not to speak of | 
lessening the discomfort occasioned from | 
having to work over a hot furnace top. 
cineelllanmennmnan 

A train of 225 loaded four-wheel coal cars 
passed over the Lehigh Valley Railroad a 
few It was the longest and 
heaviest train ever carried over any road in 


days ago. 


this country, and that means in the world. | 


Naturally, this train suggests a comparison 
with the trains of Conestoga teams which | 
sixty ago toiled 

Pennsylvania and Pittsburgh, 


Eastern 
The team- | 


years between 











ster of that period never, in his wildest con- 

ceptions, imagined such an event as the one 
related above.—Scranton (Pa.) Truth. 
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Our illustration accompanying this shows 
a water column and glass for a boiler which 
is arranged automatically to close the valves 
connecting with the glass, should it 
become broken in any way. 

The breaking of a water glass on a 
marine boiler with the high pressures 
now carried sometimes becomes a 
serious matter, and even fatal acci- 
dents have resulted from it. Such 
accidents it is, of course, important 
to avoid, if possible, especially on 
board a naval vessel with its closed 
stokeholes, where an accident of that 
nature is liable to have a demoraliz- 
ing effect. 

Devices have brought 
from time to time designed to auto- 
matically close the valves at such 
times, these consisting, usually, of 


been out 


small valves, which are inaccessible, 
and which are depended upon to close 
by the unbalanced pressure acting 
directly upon them. valves 
necessarily render the passages less 
direct, and it is found that they are 
liable to be filled with deposit, which 
prevents their acting when needed. 
Ata recent meeting of the North- 
east Coast Institution of 
and Shipbuilders, the device which 
Wwe now it 
being the invention of Mr. D. B. 
Morrison, of Hartlepool, England. 
As will be seen from our illustra- 
tion, the closing mechanism consists 


These 


Engineers 


Car = wee 


= 


illustrate was described, 


10, 


of a small cylinder mounted on a trunnion 
the column, the 
piston to a point between the top gauge cock 


and connected above 


and the glass; and below the piston to the 
column. 

The difference in the total pressure upon 
the two sides of the piston tends to keep it 


. 

















WATER GAUGE. 


AUTOMATIC 


at the bottom of the cylinder, in which posi 
tion the cocks are open. The piston rod is 
connected by means of a link tothe gauge 
cock handles, which are arranged with a 
quadrant, permitting their being worked in- 
dependently of each other, and of the clos- 
ing mechanism. This is an important feat 
ure, as, even if the closing mechanism failed 





to work, the cocks can be shut by hand in the 
usual manner. 

It will be readily seen that on the bursting 
of the glass the pressure on the top of the 
piston is relieved, and the closing of both 
steam and water cocks is practically instan- 
taneous. 

With this arrangement the too often con- 
tracted areas through the gauge cocks are 
avoided, as the passages may be made direct 
and amply large, with no complications or 
hidden devices, which may at: any time be- 
come choked, and result in showing false 
water line, with its possibly dangerous con- 


a 


sequences. 

Another good feature is its simplicity, as 
any engineer can at once see and under- 
stand all the working parts, and have his 
confidence strengthened by the fact that 
there is nothing out of sight which may go 
wrong. 

Mr. Morrison has devised a number of 
notable engineering inventions besides the 
one illustrated, all of which are being intro- 
duced in this country by Mr. Geo. A. Walker, 
38 High street, Boston, Mass. 

20 
Failure of a Big Gun. 





A London dispatch says: <A crack has 
developed in the 110-ton gun on board the 
British ironclad ** Victoria,” the flagship of 
the Mediterranean squadron. The defect is 
in the inner tube, near the muzzle, and the 
gun has been sent to Malta, where the de- 
fective portion will be cut off. It is hoped 
that the cutting off of the end will not im- 
pair the efficiency of the gun. 

The Post, dilating upon these constant gun 
failures, that the matter must be 
probed, and asks whether such heavy guns 


says 
are necessary, adding: ‘Many authorities 
contend that we need reform both in regard 
to weight and in regard to the system of 
rifling.’ 


a_>e 

A Washington dispatch says: Naval Con- 
structor Bowles, in charge of the building of 
the battleship ‘ at Norfolk, was at 
the Navy Department to-day in consultation 
with the Secretary of the Navy in regard to 
the work on that ship. 
now 


Texas” 


He said that she is 
further advanced than the ‘‘ Maine 
when the latter was launched, but it has 
been decided that it will be wiser to hold 
her on the ways until she is asked for by the 
department, going ahead in the meantime 
with the work, so that when she enters the 
water she will be as nearly complete as pos- 
sible. The machinery for the ‘‘ Texas” is 
being constructed by the Richmond Loco- 
motive Works, and though the fire there set 
the work back, it is thought that there will 
be no serious delays. 


” 


5 le 
said to be a Swiss 
method of hardening cast-steel for cutting 


tools. 


The following is 


Mix in a suitable vessel four parts of 
pulverized rosin and two parts of train oil. 
Stir well in this one part hot tallow. Into 
this the article to be hardened is 
plunged ata low red heat and held there 
until thoroughly cooled. Without cleaning 
off, the piece is again put into the fire and 
An 
examination of steel thus hardened indicates 
that the hardening is deeper and more uni- 
formly distributed than 


mixture 


suitably tempered in the ordinary way. 


is commonly the 
case, and that the steel is less brittle. Arti- 
cles thus hardened are said to have excellent 
and durable cutting qualities. 
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There are in Prussia 983 engines, with a 
collective power of 49,489 horse-power, used 
for electrical purposes. 





Machinists’ Supplies and lron. 
New York, October 24, 1891. 

lron—American Pig—Though the demand is only 
moderate, prices are firmly maintained. 

We quote: Standard Nortnern prands, No. 1 
Foundry, at $16.75 to $18; No. 2 is selling at $15.50 
to $16.50, and Grey Forge at $13.90 to $15. Seuth- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.75 to $16 for No. 
2; and $14 to $14.50 for No. 38. 

Scotch Pig—We quote Coltness at $23, and Egling- 
ton at $20.50. 

Antimony—Prices are maintained, the bulk of 
the stock being in the hands of a few holders. 

We quote Hallett’s, 10%c.; Cookson’s, 14c.; 
X , 180. 

Copper—The prices for Lake still tend down 


LL. 





ward, the demand continuing light, and the gene 
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Supplies can be had | 
50,000 pounds have 
Casting | 
Arizona 


ral tone of the market weak. 
at 12e.. and, in fact, some 
been sold at a shede under this figure. 
Copper is quoted at 11%c. to 11%e., and 


ingot. 12c. to 124éc. | 
Lead—The demand has not improved, and prices 


of Pig tend downward. Spot supplies can be had 
at 43¢c. | 


Lard Oil—Prices have ———. but are now 
steady at 54c. to 55c. for Prime City; Western, 53c. | 
to 44e 

Spelter—There is very little demand, and prices 
are lower, holders being now willing to accept 
1.90e. to 4.95¢.. at which figures there are no| 
buyers. | 

Tin—Little or no business is being done, and 


prices are weak and nominal at 20 10c. to 20.15¢e. 


| 
for spot. | 





*WANTED* | 


| 
Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded. 


** Situation and Help” 


Wanted—A first-class marine engine draftsman by 
The Harlan & Hollingsworth Co., Wilmington, Del. 

Mech. draftsman wants a situation; New York or 
vicinity preferred. A, O., care AM. MACHINIST. 

Draftsman, exp’d on elev ators and electrical ma- 
chines, desires position. F., 323 East 55th St., N. 

Mechanical e ngine er and drafteman wants situa- 
tion. Six years’ experience; good knowledge of 
electric motors and dynamos. TT. R., AM. MacH. 

Mechanical draftsman of long experience in iron 
constructions, good mathematician and calculator, 
graduate in Europe. desires sit. Iron, Am. Macu, 

Position Wanted—To travei with or set up steam. 
hydraulic or electric machinery. Correspondence 
solicited. Traveler, AMERICAN MACHINIST. 

Wanted—An engineer and machinist to set up 
engines; state experience, and wages expected. C. 
H. Brown & Co., Fitchburg, Mass. 

Wanted—A caraftsmanin a prominent eng. works 
who has had exp. in designing first-class machinery 
under good direction. Box 87, AM. MACHINIST. 

Wanted—Pattern maker to take charge of pat- 
tern-room. State wages wanted, experience, etc. 
The Henley Machine Tool Works, Richmond, Ind. 

Wanted—A superintendent for brass works mak- 
ing engine and boiler fittings a specialty. One able 
to construct specialtools pref’d. H. K., Am. Mac#. 

Position desired as supt. by a cool-headed, driv- 
ing man, well up in modern mach. shop practice & 
foundry work, a thorough draftsman. and a man- 
ager with a successful record. Box 90, AM. Macu, 

A tec ae al graduate with seven years’ experi- 
ence in N. E. shops and drawing-rooms wants po- 
sition as Ra chanical draftsman in south or west. 
Address Box 91, AMERICAN MACHINIST. 


Wanted—First-class pattern makers; only those 
accustomed to steam e ngine work need apply. 
Steady work. Take Seneca St. electric car to Bailey 


Ave. Snow Steam Pump Works, Buffalo, N. 


A first-class mechanical draftsman, having am, 


== 





experience in the best shops, competent to desiga, 
calculate, etc.. desires a change. Address Me- | 
chanies, care AMERICAN MACHINIST, 1 








Wanted—Assistant foreman in boiler shop; a good 
layer out, used to marine work and ship-plating. 
Address, stating age and giving references, Lock 
Box 3, East Boston, Mass. 

Wanted at Once—First-class tack and small 
nail maker to run seven Mongrels or Reed, and one 


Blanchard Machine on trunk and clout nails; 
state wages expected per day. Ohio Falls Rivet 
Co., Louisville, Ky 


Wanted—Position as supt. or foreman, by a prac 
tical engineerand machinist of wide exp. on marine 


| engines, machine tools, and electrical machinery; 


well up in modern practice, and the econemical 
management of men. Energy, care Am. MAcu. 
Superintendent—Wanted, position as supt. by 
mechanical engineer. competent to take entire 
charge of factory. Accustomed to fine work ; ex- 
tensive experience in designing special tools for 
economical mfr. of machines. Box 89, AM. MAcH. 
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Advertisements will be inserted under this head a 
35 cents per line, each insertion. Copy should be sent t 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
be sorwarded 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 











FOR TOOLS. 
‘SaId WOT 








Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. I. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the ss 
trade. Bluefield Iron Works, Bluefield, W. 

Corliss engs. and gen. mach’y designed, caidas 
drawings made. A. W. Jacobi, 136 Liberty St., N. Y 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

For Sale Cheap or Exchange—Eleven right and 
ieft modern Patent Automatic Cut-off Engine Pat- 
terns & Drawings, from 10” to 20’. B9, Am. Macu. 

For Sale—The Aurora Foundry; new brick build. 
ing, and everything in good order for light and 
heavy work. Address E. W. Wilson, Aurora, Neb. 

Wanted—A1 machinist or pattern maker, to take 
an interest in my machine shop, to manufacture 
small engines, 2615 & 2617 Strand, Galveston, Texas. 

Wanted—To receive proposals from manuf‘r’s to 
m’f’cture on royalty or buy my patent, No. 457,710; 
the enly universal wc od workman’s vise; a gem, in- 
deed. J.T. Emmert, Box 313, Waynesboro, Pa. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with egch 
barrel of the Pittsburgh Boiler Scale Resolvént. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


VALVE CEARS. 


By Prof. H. W. SPANGLER. 
ANALYSIS BY THE ZEUNER DIAGRAM. 


106 Illustrations, 8vo, Cloth, $2.50, 
JOHN WILEY & SONS, NEW YORK. 














REPUTATION. 





7 { Men test everything in this world 
by what it produces. 
J BRADLEY & COMPANY, 
RY SYRACUSE, N. Y. 











BRANCHES IN NEW YORK anb BOSTON. 





S 


_ oi 
TEER TUBES 


John S. Leng’s Son & Co. New York. 





so” LATHE. 


BEAMAN & SMITH, 
PROVIDENCE, R. |. 








for inventions procured 
Litigation, Searches, Opin 
ions, &c. Trade Marks, La- 


A T [ N T S bels, &c., registered. 


J. NOTA McGILL, Attorney-at-Law, 





ATLANTIC BUILDING, WASHINGTON, D. C. 


NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND 


AND GRADUATED VIAL. 

















4-6 & 8 Inch. 
"SazIg aesyy 


MANUFACTURED BY 
RICHARDSON, 
ATHOLL, MASS. 


gE. 





Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAI SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


E. BoSTON, Mass. Send for LISTS 


DEPTH ANGLE AND 
J:-’WYKEACO 


Fine Machinists Tools 


FRICTION CLUTCH PULLEYS 
| and CUT-OFF COUPLINGS. 


(THE WooDcocE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
LLENTOWN, PA. 

















AMERICAN INSTITUTE 


FAIR, Third Avenue, 63d to 64th Streets. 


OAtatee MOTOR CO., 





ADAPTED TO 


STATIONARY, 






E xhibition at 


Now on 





v3 


AMERICAN INSTITUTE FAIR, 


LOCOMOTIVE AND BOAT PURPOSES. 


DAIMLER MOTOR LAUNCHES 


18 to 35 feet, 1 to 10 Horse Power. 


a Safest, Most Speedy, Cleanest, Most Re- 
4 liableand Convenient Boats, No 
’ No Coal. No Ashes. 


Office, 111 E. 14th Street, New York. 


Next door to Steinway Hall 


Steam. 













Improved Screw Cutting 
Foot and Power. 
Presses, Shapers, Band, Circular and_ Scroll 


Machinists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 


LATHES 


Drill 
Saws. 
on trial. 


THE SEBASTIAN-MAY C€0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. | 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents. = \ aa 


Fine Taps, Dies, Reamers, Etc. 


Lightning and Green River Screw Plates. 

Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses, 
Tire Benders, Tire Upsetters and 
Other Labor-saving ‘ools. Send 
for Price List 


WILEY & RUSSELL MFC.CO., CREENFIELD, MASS. 
New York Agency, No. 126 Liberty Street. 


THE HACKNEY HAMMER CO. 
OF CLEVELAND, OHIO, 


MANUFACTURE THE MOST SUCCESSFUL 


POWER HAMM NER 


THAT HAS YET BEEN OFFERED TO THE TRADE, 


THOROUGHLY = PRACTICALLY TESIED FOR TWO YEARS 


BEFORE BEING PUT ON THE MARKET. 
NOW ENDORSED BY SOME OF 


THE BEST FIRMS IN THE COUNTRY. 
WRITE FOR CATALOGUE AND ALL INFORMATION. 


Tor TOOLS, DRILLS, 
DIES, a. 


All Kinds in Stock. 
old Medal, Paris, 1889. 




















FACTORY 


WILLIAM JESSOP & SONS, LD. 


Chief American Office, 


1SHEFFIELD 
| 91 JOHN ST., NEW YORK. 


ENGLAND. 





How to get the best results with “*R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase your speeds and feeds; then eompare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B. M. JONES & CoO., 


R. MUSHET S 


ePne {IAL Sole Representatives in the United States. 
TT WIC 11 & 13 Oliver st., BOSTON, MASS, 


143 Liberty St.. NEW YORK. 


ASBESTOS CEMENT FELTING, “=. 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 














Contracts for applying 


any part of the 


We are prepared to take 
Steim Pipe and Boiler Coverings in 
United States. 


He W. JOHNS NANUEACTURING C0, 


87 Maiden Lane, NEW YORK, 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MASS. 
' §END FOR CIRCULAR. 






fF 87 MAIDEN LANE, | 
NEW YORK. 
CHIPAGO, PHILADELPHIA, LORDO®. 



























IMPROVED 








BETTS MACHINE Co., 
MACHINE TOOT, BUILDERS, 
WILMINGTON, DEL. 
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NICHOLSON Fl 


LE COMPANY, 


iia —” R. L 








HUCHOLSON FILE tc 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPR 


OVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 





Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





Gai 


SPECIALLY SELECTED FOR 


IF YOU WANT 


NosTONE 


\ 


YOUR WORK, ORDER FROM 


THE CLEVELAND STONE CoO., 


201 superior Street, 


CLEVELAND, O11IO. 





FITCHBURG MACHINE oe 


MANUFACTURERS OF 


METAL-WORKING MACHINERY. 


OFFICE AND WORKS: 
Nos. 13 to 21 Main Street, 


SEND FEF oR CAT Al sOGU 


FITCHBURG, MASS. 





Is-ineh binges e@ dette 


re ERIGES oF LECOUNT’S STRAIGHT TAIL DOG. 


These sates. are for sale by CHAS. CHURCHILL & CO., 


/t’d, 21 Cross St., London, England. 





Ss No. INCH. PRICE. INCH. PRICE. 
BS 8. ise BE... 90.00 io ...234.... $1.85 
os 2. lees 70) = 11.....9H... 146 
~ 3. : 70 Sree 
G2 4. e.... B Wr. Bh... LS 
>= 3 5. Pe. 2. TM uaBau ee 
Beh 6. ee... 6 ..%.... 33 
~ We 16... 95 eee 
25s 8 134 1.10 = : 56 ... 400 
- ee 9 2 1.20 5.00 
& 1 Set to2in. 7.80 Fuil Set bean : 81.10 


C. W. LeCOUNT, South Norwalk, Conn. 











EA 
EA 
EA 


UTTIN 
UTTIN 


i Gif 


LELAND, FAULGONER & NORTON C0. 


DETROIT, MICH. 
The CHAPPELL CRIP PIPE WRENCH 








PAT.JULY 3.! 888. 





aa 


Self Aare, Perfect) Grip, 9 eet Releas 
Repaired. or further information address the mtr., 


A. H. ANTHONY, JEWETT CITY, CONN. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
‘ Maker of all kinds of 


onc daaaagt th he Doty Ma 


ppeo jal facilities for Accurate 
or 


Fasily 









Bevel Gears cut theoret- 
ically Correct. 












SP <> TAPS. DIES, 
TAPES AND RULES. And Machine Screws. 


CABLE .ADORESS, “RUNDLET, NEW YORK." 


CEAR CUTTERS 


—FOR— 


SPUR andBEVEL GEARS. 


which can be sharpened and retain their form a | 
spe cialty. Large stock for prompt shipping. 

Special work promptly attended to. Write for 
CIRCU LARS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia, 


v Our Ne i and Revised Catalogue of Practical and Scien 
tite | Books, 87 pages, 8vo., and our other Catalo yrue sand Cir- 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 








JE EK. 
| MASON’S THE FOX PATENT UNIVERSAL TRIMMER 


Over 3600 in use. 


New Patent Whip Hoist. 


| 
| 











One hundred and eleven in use a She largest 
new Hay depots in the World, of N. ve eS 
R. R. Co., 33d St. & Ith Ave., ao eh and 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I, 





ORICINAL 
| a3A0uaWI 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 
Boware of Imitations, wo will prosecute a'l Infringements. 
THE FOX MACHINE Co, 


325 North Front Street, Grand Rapids, Mich. 





Montgomery & Co. 
Machinists’ Tools 
AND: SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 








SADE LESLIE SOLS ie LOPS, pi 2 DLL LTS 


BUFFALO. ‘BLOWERS. 


SrA OMERAFEIEE bi SLI EGESGS = exe bessvathes bitin tdcrtr dae 


oa 
<7 
9 
<4 





SPEEISLDIDI 72S 


56 
46 


BUFFALO FORGE Co., BUFFALO, N.Y. 





COOKE *« CO., 


163 & 165 Washington Street, 


NENV YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 








WRITE FOR PRICE LIST AND MENTION THIS PAPER 


CEARS. 


Cutters mathemati- 
cally designed and 
made, either involut: 
or epicyloid, for clocks, 
watches orsmall work. 


Am. Watch Too) Co, 


WALTHAM, Mass. 





/ N\ 


THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered Enzlish Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, EB, ¢., England, 


Ameri can and European Patents 
rane 8 S} 





obtained at equitable 


cial Fac Ania y* or Sale of Foreign Patents through 

ur L ea n Hous 1 wl invention is worth as much in 
Grea t Britain as in the S. Competent draftsmen em- 
‘s oyed on premises. We refer to well known men ip ‘the 


P 
machine trades for ‘who ym we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 











You will make a ’ Light 
mistake that will C THE MORTO ning 
cost you ; Key-Way Cutter 1s the only ma 


money. chine on the market 
that will cut a Key 
Way and make a Key 
tofitit. Mr. “eo. New 
comb, Salem, Mass., says as fol 
lows: “The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the stee! for it. The Key 
) way Cutter does a piece of 
4° work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key ways to 


six inches wide. MORTON MFG. CO., Muskegon, Mich 


Formerly of Romezo, Micu. “ 


BRASS AND BRONZE CASTINGS 





SPECI ALT Y. 
By a molder of on years experience. Castings guaranteed 
true to pattern. Get my prices 





GEORGE HIBS Ht, 4 1-2 Plain St., Albany, N, Y. 





KEY SEATERS 


Portable and Stationary, 








Back-Cutting Attachment 
Key-Making Machines. 


Giant Key-Seater Co, 
EAST SAGINAW, MICH, 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for supers and 
* effective work. DAVIS & 
COWGILL IRON WORKS, 
Umaha, Neb. 





GENERAL» EXPERIMENTAL 


MACHINE WORK. pest FAciLiTIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 


STERLING'S 


PATENT 


p Friction Pulleys 
and Couplings. 


Satisfaction fully guar 
anteed \ll sizes from 4 
to 1,000 Horse I 

Send for ¢ ircular No. 1. 


PATENT 


rf (ew Ge Adjustable Reamers 


\e 











Friction Pulley. 










A set of 5 Reamers will 
ream any possible size 
hole from 13-16 to 4\4 in. 

Thoroughly tried and 
practical 

Send for Circular No, 2. 


Friction Coupling. 


MADE BY 


ig ANTIN (0, 


57 Park Street, 
NEW YORK. 





SWIVEL BASE. 


OFFSET JAW VISE. 
Specially adapted 

== | for drill press work 
where chucks cannot 

i \ be used, and equally 

i | good for special or 

i | ——= regular bench work.., 
fee §=6Send for catalogue 

| of full line of the 
improved 


a most de- 
signed, and best fin- 
ished machinists’ and 
plumbers’ vises and 
Wi Small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 
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‘aan at, dititititi tit 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
rison for Accuracy with all others. 
‘EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY «AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 


NEV YORK 
BOSTON PHILADELPHIA CHICACO 








s8T LOUIS ST PAUL 
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ablished in 1874. 


CLEVELAND TWIST DRILL CO 





Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
e 85 Queen Victoria St., London, Eng. 





HOW E’S!li 
STEEL. 


TAPS, DIES, PUNCHES, GHISELS, 
DRILLS, LATHE TOOLS, &. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 


127 OLIVER ST., BOSTON. 


228 LAKE ST., CHICACO. 













Automatic Bolt-Threading & 


The simplest and most durable 
threading head ix made entirely « 
springs, ¢ cases, blocks or die 
Separate 
circular and price list to 


ents fe be. Great Brita vin, CHAR 
3 La 21 Cro 


ADAMS 


Made in all Sizes to Cut from 1-4” to 6” 


ope. rings in ¢ or about the head. 
Heads and Dies Furnished. Write 


- Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


s Street, Finsbury, London, E C., England. 






Nut Tapping Machine. 


mane hine in existence The Bae 
f stee No links, levers, 


for descriptive 


LES CHURCHILL & CO., 











Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, boxed and — don receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 


GRINDING 
MACHINERY ces 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 


W.C. YOUNG & C 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








Water Tool Grinder. 





Worcester, Mass 
sy Manufacturers of 





U.3. 


STANDARD 
PUNCHES 


‘TUS SONaGIAO’d 
SQYUYHOIY'd'/ 





Crescent Gauge. 







STENDARD TOOL C0., 


American Standard Gauge & Tool Works, 


a DEL. 







Makers of Implements for 
ai wee oe ements. 
. 








Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies anc Machinery, 


DETROIT, MICH. 
BELLOWS 


Beam ome 











—_ to 


Athol, Mass. 





Send ae 











SEND FOR CATALOGUE. 


STER MACHINE SCREW co. 












Manufacturers of Set, Sep & 
Machine Screws. Studs. ete. 














Middletown, 
MANUFACTURERS 


Presses and Dies, Drop i 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


Corr. 
OF 








E. W. BLISSCOMPANY, Ld. 


BROOKLYN, 


m”. &- 


Manufacturers of 


TOOLS For WORKIN 


Drop Presses, ae Presses, Drawing 
Lever — 


@ for Rolling Millandot 





Vertical 


Boring Mills. 


_ For Boiler Pahere, crite 
Builders, Arch’! Iron 


No, 37,—Power Press. 





mbossing Presses, &c., 
Dies of all kinds, Squaring, 
imming and Slitting Shears, 


Tinners'and Canmakers’ Tools. 


and Two-Spindle 
Milling Machines, Horizontal 


PUNCHES and SHEARS, 


G SHEET METALS 


Presses, 


&c 


herWork, 





eand Ship 
orks, &c. 


it a 4 4 4 
No, 470.~—Trimming and Squaring Shear. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO. N. Y. 


THE CANTON STEAM PUMP CO., ©4520™: 


Manufacturers of 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application. 


















QaX ex 2/2 





toxexl2 


THE Davison STEAM PuMPs AND PUMPING ENGINES, 
“a BEST MADE  aiticis 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 











WN So OHIA, ? 
Uso PENNA. 











Maslin’s Patent Steam Pan. © COMPLETE STEAM PUMP <* 


ST a et Att Sie /10 Sizes FROM 57575. 
TY LIQUIDS without Oil orCare. Sim- PR ICES 4 


plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
-eadily accessible. Pumping Plants for Con 
ractors, Irrigation, Water Works, Rail- 
oads, Mining and General Hydraulic Pur- 
soses. Send for Circulars. JoHN MAsuIn & 
nN, Sole Mfrs., 165-167 ist St., Jersey City, N. J. 


DEStRIPTIve © S 
IRcULA 


Vn Duzenadirt 
bE Gine ciNNaT, 0.9 


= RIVEME A 


} | 














TATTLE is TH IS IST INS CTOR 
GIANT” Scam mgs! RUES EJECTOR, 














Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


a —_— Ca ——(— Boiler Washer and Testing Device. 

Uses Warm Water, avoiding in- 

Jory and facilitating the Raising 
team. 


RUE M’F'G Co., PHILA., PA. 
? CATALOGUES FREE. 





A2Z0O0O0 IN USE. 


pPENBERTHY AUTOMATIC INJECTOR. 


**Phenomenal,” ** Excellent.’’ . 
“ Efficiency 99 1-2 per cent.” “ Efficacy 99.2 per cent. 
(Michigan University.) (New Albany Laboratory.) 


Ranae 20 to 150 Ibs. Lift 20 ft. Hot water supply, 115 
hpto 128deg. 80lbs. pressure. One Valve to operate. Auto- 
matic and re- starting. 


EASTERN DEPOT: MANUFRS., 


DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 


11 Murray St., N. Y. DETROIT; MICH. 
2 Trial, 30 Days. Return if not satisfactory. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS, 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 


Mi AC 
ADR. Ae acne «ne: 


sinc i & Socreat MAREN 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY.S'S. BROOKLYN.NY. 


Root’s Forse Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


= ¢ 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


Y| 168 & 165 
‘, S, TOWNSEND, Gen. ee: ea 
COOKE & C0,, Selling Agts.§ ~~ NEW York. 
In Writing Please Mention This Paper. 








BOSTON GEAR WORKS. 


BOSTON, MASS. 


CEAR CUTTING. 


NOISELESS CEARS 


for high speed gears and pin- 
ions a specialty. 











ae ee. 








ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 
MATERIALS OF THE BEST. i 
Special Prices. Send for Circulars, & | 
Springfield Mach. Too! Co. @™. 

SPRINGFIELD, OHIO. ™ 
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Send for 


NEW YORK, N. Y. 
41 Dey Street. 


Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or and General Steam—Durability—Low Cost of Main 
tenance—Kase of Transpor tation anc 
— by the * Wharton-Harrison ” form of boiler. 
riptive Pamphlet— Drawings, 
furnished for any amount of power from 4 H. 

state requirements and consider our propositien. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


General Efficiency are among the advantages 


— and Estimates promptly 


ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL. 
187 La Salle Street. 








Pronounced by thousands the best machine. 
THE DRAUCHTMAN’S POINTER 
Makes both a round and chisel point. 

Makes a perfect point and never breaks the lead. 


Art Dealers Sell it. Send for circular. 
Sent prepaid to any responsible business house on trial 
or ten days, for $2,00. 
The Perfect Pencil Pointer Company 


1os MtppLe STREET, PokTLAND, MAINE. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve t the steam Of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





96" FLEXIBLE METALLIC FILLET 





H. WHITE, 44 N. 4th Street, Phila., Pa. 





THOS. H. DALLETT 


Manufacturers of 


Presses and other Machinery. 








* Complete Power Plants. 


York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, srecis!atant: 


Machine Tools, Cranes, Elevators, Pumps, 


ELECTRIC GENERATORS 


For PatTERN MAKERS. 8 SIZEs. 
& 0., 


For instal- 
slation of 











Send for Catalogue D. 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. 


Hard Sheet Steel Troughs 
Easily Cleaned. 


HoPPES MANUFACTURING Go., 
SPRINCFIELD, OHIO. 








NICHOLSON'S 





VERITABLE, oe CHUCK! 


Expanding Mandrels. 


ae — vr 










Set of 9 Mandrels | 


“W.H. NICHOLSON & CO., 





Takes from 1 in. to 7 ins. 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C. 





WILKES-BARRE, PA, 
, Eng. 













Made in 8 Sizes, viz.: No. + 
7“ Hy 


Holds 0 to i” 


TRUMP CHOCK. 


The Cheapest and Best. 

WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE c0., MFRS. 


Wilmington, Delaware, U. 


For Sale by CHAS.CHURC “ey 00. Ltd, 


21 Cross Street, Finsbury, London, England. 





RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will oe sent by mail to any ad 
in the U. S., Canada or Mexico, for 4.65, 
or single copies, 5 cts. each, postpaid. 





Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
' them will be sent by mail to any address 
in the U. S., Canada or Mexico, for oo. 
or single copies, 5 cts. each, postpaid 








The Moore & White Cb,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA 


MFRS. OF 


The ‘‘ Moore & White ’’ 
Friction Clutches 


;) Gut-OFf Couplings. 


Send for Circulars. 





F.J. SCHMITT & CoO., 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VaUGHIS PATENT POWER HAMMER, 


Can be adjusted easier 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 


and quicker than 












“DI XON’ S 
prooes INDIA? 


SILVER LEAD 


| FOR SMOOTH CASTINGS 

COAT THE SURFACE OF MOULDS anp GATES. 
JOSEPH DIXON CRUGIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 


COILS & BENDS 


—Or— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 








82 River Street, NEW HAVEN, CONN, 


Wool Chu = Oi Seam Ego iy, Dt, TARY 





Manufacturers of all kinds of Under Westcott’s Patent. 
LATHE Capacity Little Giant Improved Double Grip. | 
_No. | Diameter. | Holding 1] Drills. 

—AND 0 2144 inch. | 0 to ine inch. 

1 2 | Oto 
DRILL Fy aig “ 0to1 “ 

4 = 0 to 1in.,extra 
strong. 

aS Oto 1% inch. 

a | 8 0to2 





SEND FOR ILLUSTRATED CATALOGUE. 





BOILER HEAD FLANGING MAGHING, 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
a Reasonable. 


JACOB CLARK, M Mfr. cnr. 


“THE HORTON LATHE CHUCK” 


More than $00 Sizes and Styles. 


Universal Chucks, 

Independent 
Chucks, 

Combination Chucks, 


. Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 
CHAS. CHURCHILL & CO., Ltd., 


2! Cross Street, Finsbury, London, Eng. 













Containing full description and price of over 20 ¢ 
before illustrated. Sent free. Address 


JUST ISSUED, 


A NEW CATALOGUE OF 


LATHE An) DRILL CHUCKS, 
THE CUSHMAN 


No. 12. 


lifferent lines of chucks. Also special chucks never 


CHUCK CO., 


HARTFORD, CONN. 





» CHUCKS 


Send for Consioges and Dis- 
counts. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1349. NEW HAVEN, CT. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 





SWEETLANG. 





Has the Holding Pow 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO,., 
Clayville, N. Y., U. s. A. 








Ross Anri-Fatetion Batt Bearine Coutar. 


A new Patent Application o 
Ball Bearing, patented Dec. 2, 
1890, to Drill P ’resses. Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 9%5 per 
\ gens, of the friction overcome 
\ this device. Full satisfac- 
| ti on guaranteed. 

JOSIAH ROSS, 

. 1443 to 
1469 
Niagara 
Street, 
~ Buffalo, 


¥. fT. 


gy )-§-LONERGAN A CO. 
211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


FroOP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“ Reliable” Steam 
Trap. 

1888 Catalogue 
free on application. 











CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work, Adopted as standard and kept in stock by 
the largest firms maine ee sh machinery. For sale 
at all supply stores. for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St,, Chicago, Western Agt. 


=— 





—_ 


eS, 


PURE 


ALUMINUM. 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, pi to be equal in 
pari to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for house hold 
use as well as for eng Oring parpaeee. 

ALUMINUM SOLDE 

Correspondence solic te d. 








Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0.,, 
CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 
NEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine 
Adapted to all kinds of En- 
gines. Send for Circular. 













STEVENS PATENT 
SPRING INSIDE CALIPERS 


Leader, No. 72. 

Price, by mail, postpaid. 
4inch... .$0.75|5 inch..... $0.50 | 6 inch..... $0.85 
These goods excel, for neatness and fine finish, 
any other make. ideal and Leader Spring Di- 
viders and Calipers, Ideal Surface Gauges, 
Deoth Gauges, and kine Machinists’ Tools. 

yp nislrated catalogue ine to all. 

ae VENS ARMS TOOL CO., | 
0. ioe zsl, Chicopee Falls, Mass. d 














Die Forging 
Press. 


204, 206, 208 and 210 E. 43d St. 


if PRESSES, PUMPS, PUNCHES, 
| JACKS, VALVES, FITTINGS, 
ks «=6PACKINGS, = ACCUMULATORS. 


Watson & Stillman, Mfrs. 





Hydraulic U Packings. 


» NEW YORK. 
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EDISON GENERAL ELECTRIC COMPANY, 


COMPLETE STOCK OF 


ADJUSTABLE BALL AND SOCKET 
HANGERS, PILLOW BLOCKS, POST HANCERS, ETC. 
COMPRESSION COUPLING. 


W7e are in a position to fill all Orders Immediately. 
Address EDISON GENERAL ELECTRIC CO., Schenectady, N. Y. 


DOUBLE BRACE, SELF-OILINC, 


THE EDISON PATENT 








FLATHER ENGINE LATHES 


POSSESS MANY NEW AND O 





FLATHER ENGINE LATHE, 


20 Inch Swing. 


HILL, CLARKE & CO. 


I56 OLIVER STREET, 


RIGINAL IMPROVEMENTS. 


STANDARD SIZES. 


14 Inch Swing, 6 Foot Bed. 


15 Inch Swing, 6 Foot Bed. 
16 Inch Swing, 6 Foot Bed. 
18 Inch Swing, 8 Foot Bed. 
20 Inch Swing, 10 Foot Bed. 
22 Inch Swing, 12 Foot Bed. 
24 Inch Swing, 12 Foot Bed. 





Any other Length of Bed furnished 
as desired. 


BOSTON, MASS. 





Largest Line in the U.S. 
Complete Outfits or Single Machines 
Furnished for any Purpos?. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 


Originators and Builders of 


WO0D-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 











Send for Catalogue. 





THE NORTON DRILLS. 


Phi, FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed. 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con- 
venient, se pave and durable Drill 
on the market 

Have Balanced Spindles and Bal- 
anced Table: 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 


PLAINVILLE, CONN. 
Manufacturers of Machine Tools 





CA 


Send 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


5 BLAST FURNACES. 


for Catalogue. Estimates made for any mechanica! 


Bg operation requiring high, even and controllable 


N 





temperature. 


o, SO NASSAU ST., 
NEW YORK. 





A. KR. KING WEF’G COMPANY, 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 


ugar CASTINGS anise. 


Mrrs. or BOILER MAKERS’ TOOLS, 


SCREW PUNCHES, TUBE EXPANDERS, 


PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED 








30 inch, 42 inch and 60 inch Pulley Lathes 
For Simultaneously Boring and Turning Pulleys 
both straight and crowning face, Cone Pulleys, Gear 


Blanks, and a variety of other work. 
Manufactured by 


The Henley Machine Tool Works, 


RICHMOND, IND. 


Duplicate Circular mailed on application. 


MULLER LATHES 













| PATENTED. 
/ With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 
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BRIDGEPORT, 
CONN. 


SPRINGFIELD 
amery Wheel Mig.Co. 4 


Write for 
a ==; 







STAAGIT 1040, 


a Weel 
Tool Grinder. 


Write us for Photo & oe 





ACHINE 


For Reducing aid Pointing Wire, 


| RODS AND WIRE FOR DRAWING. 


Manutacturer, 





and Special Machinery. 





Y 


ESPECIALLY ADAPTED TO POINTING WIRE 


For Machines or Information, address the 


S. W. GOODYEAR, Waterbury, Ct. 





Western Branch, 70 So. Canal Street, Chicago. 












Combination Center Drills. 


Made of the best steel, carefully tem 
pered. Sent post 

e U.S. or Canada on receipt of price. 
#4 r doz. JouN T. aacowe & Co., 
ox 1339, Providence, R. I 



























THE LODGE AND DAVIS MACHINE TOOL CO. 





14, 16, 18 and 21-Inch Swing. Large Hollow Spindle. 


ENGINE 


TURRET 


PULLEY 





16 and 20-Inch Crank Shaper. 
Stroke changed and adjusted while run- 


positive. 


ning Stroke at all times 
line, 


Invariably plane to a 
Detachable Tables. 


LATHES, 
LATHES, 
LATHES, 


CHUCKING 
LATHES. 


New York House, 


G4 Cortlandt 


Chicago House, 


alte Canalit, 


Works, CINCINNATI, OHIO. 


Pittsb’gh House, 


Mkt. & Water Sts, 


Boston Office, 


188.25 Purchase St, 











20. 26 & & 32- In. Triple Geared Shapers. 
Stroke changed while machine is 
running. Shaft can be passed through 
head of machine and key seat cut in 
same to any length. ixtra heavy 
visea. Fables slotted on all sides. 


Special £6-in. Shaper with auto. down feed. 


——— oe 








Advertisement 


Philad’a Office, 


24, 27, 30 and 38-Inch Swing, Cabinet Legs. 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. All feeds reversed in apron. 
Extra heavy, Convenient, and easily handled. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


IRON PLANERS, 
*IRON SHAPERS, 
MILLING MACHINES, 
SCREW MACHINES. 







24, 32 and 36-Inch Planers. 

Extra deep beds and tables. Powerfully 

geared. Plenty of Metal and designed for 

extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved device for holding Planer Bolts. 


o> 


19 N, Seventh &t, - 





xt 





Sole A 
for Great 


ALFRED HERBERT 


ent 
ritain, 











CABINET TURRETS, AUTO. MONITORS, FOX 
MONITORS, SPEED LATHES, &C. 
COMPLETE BRASS WORKERS’ OUTFITS. 


RADIAL 
DRILLS, 


DRILL 
PRESSES, 


BOILER 
MAKERS’ 
DRILLS, 


POST 
DRILLS. 





25.28, 32 and 40-inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 





on Page 20. 





aid to any address in 
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MORSE TWIST DRILL AND 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MACHINE COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Sele Deusurtnn Chuck, Bit t Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND.SPECIAL TOOLS TO ORDER. 





F.E. REED & co. 
= Worcester, Mass. 


ENGINE LATHES : from 10 to 30 inches swing. 








New Haven Manf’s Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





Iso Hand Lathes, Foot Lathes and Milling Mach! 
FLATHER’S NEW PATTERN 
22 Inch Engine Lathe, 
Has many Original and Valuable Improvements. 


HILL, CLARKE & CO. 
156 OLIVER STREET, BOSTON, MASS. 


Prie $8 ii. JRARKER’S 


IMPROVED 

















omer 2 CENTER GRINDING 
Mechize MACHINE. 


= Manufactured by 
Wm. Barker & Co. 
CINCINNATI, O. 


CIRCULAR, 








c=” IMMEDIATE DELIVERY. 


15‘ and 18” Crank SHAPERS. 


20’ and 26” Ceared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 















BARNES’ 


> UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 

to 42-inch Back Geared 
+ Self Feed Drill. 





Send for Catalogue 
and Prices. 





W.F. & JOHN BARNES CO., 
1995 Ruby Street, nackte. Hl. 








2 BY 24 TURN TABLE TURRET 





JONES & LAMSON MACHINE CoO., 
Springfield, Ves U. Ss. A. 


GAGE —— WORKS, 


MANUFACTURERS 





FOX & TURRET 
LATHES . 
A SPECIALTY. 


\) WATERFORD, 
N. Y. 








Complete Universa: 
Milling Machines 
Plain Back Gearec 
Milling Machines. 

Plain Universal 
Heads. 







All designed to meet 
the requirements of the 
best sage 


KEMPSMITH 








Extra Heavy. 


IRON PLANERS, 


Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 


HURLBUT’S Patent Cut- 


ting-off and 
| Centering 
=e ——= Machine. 


Sizes 2’’, 3’’, 4’’, 6’, 6” 
MADE BY 
Hurlbut & Rogers 
South Sudbury, Mass, 


Chas. Churchill & 0o., 
Agents, 21 Cross St., Londen 
England. 













STARRETT'S 


PINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 


L. S. STARKETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas, C hurchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 























THE 


| Gineinaati Milling Mackie 


COMPANY, 
Plain and Universal Milling Machines and 
Universal Cutter Grinders. 
N. E. Cor. SECOND AND PLUM STREETS, 
CINCINNATI, O. 


BARCAINS. 

15 H. P. Erie City Engine, 

20 H. P. Erie City Economy Boiler. 

Engine in Good Condition (running). 

Boiler (almost new). 

5 H. P. Card Electric Motor in splendid 
order. 

FOR SALE CHEAP. 
ae the Crncrynati MILuina MACHINE 
So., N. E. corner Second and Plum Streets, 


Ginei innati, Ohio. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & 0 00., Ltd, Agents, 
21 Cross St., Finsbury, London, England, 
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Seg PRENTICE BROS., 
| aa anufacturers of 
52s Lathes & Upright Drills. 
BO Lathes from 10 in. to f 
or 20in. swin: Largest Va- 
3” riety of rills manufac- 
ved tured in the world. 

P Worcester, Mass. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 









D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. = MARK, 


rr worn MY TEREAOLNG MAGINE, 









Beware of Imitations. 


None genuine without our 4 
Trade-Mark and Name 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 

















mo ee WORCESTER, 


MASS. 








iver iw Ginn Machine 


040 
L 
I 


souTyoR]y jorin 


19g ‘Sa RT JOLIN xodn¢ 


OS1Bl B pling C3[B OM 


J 10J 






SO[VINO 10J pudy —Sy 





any other method. 






*‘sddlIq pur an 


eaven 10/0] 


Machine, better and cheaper, than hy 


i” 


4 
4 
> 
® 
D 


G> Lathe and Planer Tools can be ground on this 1 ‘ 
, Coeeneins yo aut 


ISHOLT MACHINE CO., Madison, Wis, 





CURTIS & CURTIS, 
Pipe Cutting & Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 

MALLEABLE IRON PIPE VISES. 


66 CARDEN ST.,BRIDCEPORT, CONN. 














WORCESTER, MASS. 
NEW SHOP. AMPLE ROOM. WwW. D. FINE TOOL CONTRACT, 18th STREET, 
AND AND 


PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT, 





EASILY REACHED. 





FORBES 
& CO., 


HOBOKEN. N. J. 


MACHINE 
WORK. 


DAYS’ WORE. 


JOB, 


OR 


HUDSON, 
HOBOKEN. 








Eclipse’ Hand Pipe- Cutting Machines. 
No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
4 to 2-inch. Easily carried 
dy ut 
“ECLIPSE Nos. 2 and 3. 
These ain dateiineta emda most 
ficient 
machin 
Jor cutting 
targe 





PIPES, ith which one man cap 





easily cut off and thread b-inch pipe. 
No > Cuts ana § peony >to gin 
No. 3 ~ 2% tobin 
It will i pay you to write us for 
particular 
PANCOAST & MAVLE, 
[Mention ude _ la 
Bali. also He d Po ver Ma hines. 








‘SYILLNI 


H. B BROWN & C0., 


EAST HAMPTON, CT. 









: 


BORING AND TURNING MILLS, 


\S_ 6 Go 
=e. 


i 
' 
i 


| { 
y ~ | ee f 
; 


4, 5 and 6 Ft, SWING. 





Bo eee ee 
H. BICKFORD, 
LAKE VILLACE, N. H 





) Ay VT . 


Is the title of a book which we have pub- 
lished, written in the plainest language, by 
an eminent authority on such matters. It 


contains just the facts which every engineer 
wishes to know. We have already sold two 
editions. Itis bound in leatherette, and con- 
tains no advertisements. Sent postpaid for 


30 cents. 
this paper. 


Stamps taken. Please mention 





MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG ALLSTANTER Cl. on. 





Double, Single, Angle-Bar, 


Twin, My: 


Gang, Horizontal, 
Boiler, Spacing, 
Multiple, Belt and Steam- 
Driven 


. : , Punches and Shears, 


OVER 200 SIZES. 


ALSO 
Power Cushioned Hammer. ggeuii 
Send for New Catalogue. 2 


THE OPEN SIDE IRON PLANERS. 


DETRICK & HARVEY MACHINE CO., Manufacturers, 
BALTIMORE, MD. 


Gate, 
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i (ORiomnian avn (* 2 
mie YAMIN) ON: RUE 0 
; SIA TGa RE Lh be PF AY: 
Cam Ny ast : 


Nanvk pe ed Of 
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a un Loc es 























‘UNIVERSAL: & RADIAL DRI 


ING 








Universal 2Plain Grinding: Machine, 


Work and traverse in- 

 stantly varied to any 
} between ex- 

ti ve se pa 
versingpo 
*% varied b 
hand. Pivot 
table simultane- 
cary Cam at 
bot en by 
. hand, has no slot 
=< or screws on its 
end; easy to keep 


4 SIZES. 









=< clean; is gradu- 
Sa ated in 4 de 
and in taper in inches per foot. 
Manufacturers, 
LANDIS BROS. Waynesboro, Pa. 








GUIDE 
PULLEYS 





EUREKA TEMPERED COPPER CO. 








FOR 
NORTH EAST, PA. Light Belts, 
ONLY MANUFACTURERS CF JOHN ROYLE & SONS, 
Pure Tempered Copper PATERSOX, ¥. 4. 
FOR JOURNAL BEARINGS, ELECTRIC ComMMU- = in samemeaia 
TATORS, COMMUTATOR SEGMENTS, TH DEO RER VERTICAL MILLER 
Brushes, Rolled Goods and Copper Castings. 
No. 2. 


DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S.A., 


BUILDERS OF 
Hub, Spoke, Wheel, Bending, Wagon, 
Carriage and Hoop Machinery. 


For High 
Speed Milling 


An indispen- 





BUILDERS OF 


FOR 


RAILROAD SHOPS, 
LOCOMOTIVE AND 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


BEMENT, MILES & C0,, 


PHILADELPHIA, PA., 


METAL-WORKING MACHINE TOOLS, 


CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 










Th 






e HILLES & JONES C 


Oo WILMINCTON, 
a5 DELAWARE, 
MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 





DROP HOR 





cs ALL SIZES. 
WYMAN & cee 
GORDON, | ._ 
WORCESTER, \ 
MASS, —— = , 








ACME 







Manufacturers 


FIRST PREMIUM, 


MACHINERY CO. 


CLEVELAND, OHIO, 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


CINCINNATI 


of 






T. DEC. 5, 1882, 


PAT. DEC. 4, 1883. 
AUG, 25, 1885, 





CENTENNIAL, = 





FROM 


NTEEL 
CASTINGS 


60,000 CRANK 
now runn 


Works, Chester, 


1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any se 

SHAFTS and 50,000 GEAR WHEELS of this steel 


rvice whatever. 


ing prove this. 


Crossheads, Rockers, Piston-Heads, ete.. for Locomotives. 


STEEL CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Pa. Office 407 Library St., Philadelphia, Pa, 








GEAR CUTTING TO ORDER up 
to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 
R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 


Special Milling Cutters, Reamers, Dies, Taps, 


GEARS TO ORDER. 











THE 1 XL. DRAWING STAND 


PATENTED. 
With or without board. 


The best and most convenient Draw-~ 
ing Table In the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 





TURRET LATHES 


ARE EXPENSIVE. 





This can be applied at little expense. 
EFRASSE & CoO., 
90-94 Park Row, New York. 





ABSOLUTELY DRY STEAM 


CAN BE SECURED BY USING 


Straight Line Centrifugal Separator. 


| th 


In use on steam mains 200 to 
800 feetin length. Alsoon Old 
Golony, Stonington, Ward’s, 
Lehigh Valley Towing and 
cther steamer lines. 

Send for Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Liberty St.., 














This sable Tool in 
Machine any well ap 
has a pointed ma- 
y Capacity chine shop. 
of — 
= Speeds from 240 
ee to 10,000 revs. 
10 — 
Hours. Send for Circular. 
— MANUFACTURED BY 
Send for * 
. cane |JOHN BECKER MANF’G CO., 
Patent Double Spoke Facer. logue, 157 PEARL oT. BOSTON. 





NEW YORK, 


RADIAL DRILLS 


For Machine Shop Use. 
‘ Special Radials for Bridge Builders. 


Box’s Double Screw Hoist, 

: 600 Ibs. to 20 Tons 
Capacity carried in 
Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 
ton Traveling and Jib 
Cranes. 

Photos and Cuts 
on Application, 


Alfred Box & Co., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 












KEUFFEL & ESSER CO., NEW YORK. 
Sacha BLue PRINT PAPER. 


Sachio 18 THE CHEAPEST, MO WASTE. NO FAILURES. 
Sacha MAKES THE BEST AND MOST PERMANENT PRINTS 
KEEPS LONGEST AND CIVES THE MOST PERMANENT PRINTS, 
Scho WHEN WASHED AND ORIED 18 STRONGER THAN fT WAS SEFORE. 
(MITATIONS are plentiful The principal advantage claimed for the imitations le the low artes. 
We ctaire that Cidade ta the cheapest, for the reasons stated above 
Gampien Price Lists and information cheerfully furnished. Photo Printing for the Trade 



















vee DAY STEAM. 


oimpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require ; also used in 
‘onveying steam long distances. for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur 
poses where Dry Steam is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS, 

Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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= BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 


SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


HIGH-PRESSURE BOILERS, 


- Complete Steam Power Plants of Highest Attain- 


able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 


Or SALES ACCENTS: 
ong KEVE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City 


. HUNTING, John Hancock Bld’z, Boston, Mass. 
ROBINSON & CARY COMPANY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, 


N. W. ROBINSON, 97 Washington st’, ; Chicago, Ill. 


A. L. FISH, No. 61 First St., San Francisco, Cal. 


LIMITED, PHILADELPHIA. 


Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. and Virginio 






















"MANUFACTURERS = 
a OF IMPROVED 


CORLUSS STEAM ENGINES; | 


CoNnTRACTS — 
TAKEN FOR LOMPLETE powen : 


Eclipse Corliss Engine. 

















FICK COMPANY Builders 


WAYNESBORO, PA, 








ALSO MANUFACTURERS OF 


DUPLEX WATER FILTERS, BOILER PURIFIERS... 


RETURN STEAM TRAPS, STEAM PUMPS is. 


AND ff 


~PUMP GOVERNORS... 
SEND For GiRGULARS 


‘ALBANY STEAM TRAP CO.ALBANY,N.Y. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

> OR GASOLINE. 


COMBINED 
“OQTTO" GAS ENGINES AND PUMPS 


———= 
Consume 25 to 75 Per Cent. Less Gas than AN¥ 
other Gas Engine doing the same work. 











GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
Mh Expense one cent an 
Ahour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guaranteed. Full 
y > le pene free by mail 
fention this paper. 


=z —VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 
A NEW quarter turn 
motion to replace 
quarter turn belts and 
a bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Strect 
BROOKLYN, N. Y¥. 













NOISELESS 








ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank shaft, 
expanding the charge to more than the original volume, 
driving out a// the ‘products of combustion, 
working stroke at every revolution and in half the time re 
quired by any other engine. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


and giving a 


Send for Ilustrated Circular. 


PHILADELPHIA, PA. 





Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 
Tue Lane & BopLey Co., 


CINCINNATI, O. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 


A POSITIVE FORCE FED with the 
most PERFECT RE ATION and 
GREATEST CONVE NIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possi je position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 

















MACHINERY 


NEW AND SECOND-HAND. 


Engine Lathe, 36 in. swing, 2 oe. bed, Fitchburg. 
32 in. ft. bed, Heavy patte rn 
28 in. * is ft. bed, 


25 in. 12 ft. bed; New Haven, good order 
24 in. 12 ft. bed, Fitchburg. 
24 in. 12 ft. bed, Wright. 
in. ‘ 12-24 f t. bed, Perkins. 
2@in. ‘“ 1013 te beds, Wright. 
18 in 8 ft. bed, Fite hburg. 
18 in. 8 ft. bed, Wright. 
18 in 6-10-10 ft. beds. Hendey. 
18 in. 8 ft. bed, Prentice. 
16 in. 6-8 ft. beds, Fitchburg. 
14 in. 6 ft. bed, Hendey, Taper attach. 
14 in. 6 ft. bed, Fitchburg, “ 
l¢ in. 5 ft. bed, Sellers, good order 
13 in 6 ft. bed, Ames 
* i2in 6 ft. bed, Prentice. 
aie Lathes, Square pone and Turrets. 
Planers, 76 in. wide, 54 in. high,x25 ft. bets. good order 
do 36 do 36 do xi2ft. P owell. 
do 30 do 80 ~=6do x8-10 ft. 
do 24 do 24 do x6 ft. “ 
do ~ do = do x6 ft. Fitchburg. 
do do do x4 ft. Freeland, good order 
Shapers, * m4 in stroke, ‘menins Geared. 
4 15 in. 4 Improved style, Hendey Al. 


Crank Motion, Eberhardt 
” Trav. head, Fitchburg. 
Garvin's 
do ' 20in. Wheel feed, Prentice. 
do 20in. Lever feed, Pratt & Whitney, good order. 
do 24-25-28 and 32 in. swing Back-geared and Auto feeds, 
Prentice. 


Drills, 3 spindle, good order. 


Drill, Radial 3 ft. arm, new pattern. 
Screw Machine, ‘o. 1, wire feed, Brown & Sharpe, Al. 
No. 5, do chasing bar, spring ch, Al 
Milling Machine, Universal, new pattern. 
Lincoln vatter rn, 
Profiling Machine, Two spin 
Boring and Turning Mill, 38 - ew Pattern. 


Send for Complete List. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


good order. 
good order 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 








BorRinc & TURNING MILLS 
TURRET MACHINES, 


AT HE 





Bripcerport MacHine loot Works, 


E .P Butcarp.Propr. 


BrIDGEPORT,.CONN. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Sond for Special Circular. 


SOUTHWARK FOUNDRY & MACHINE CO., PHILADELPHIA, PA. 











‘A GENUINE “CORLISS.” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 


ALSO BUILDERS OF 
Reversing Engines, 


Blowing Engines, 


Hydraulic Cranes, 
Centrifugal Pumps, 


Accumulators, Boilers, Tanks, etc. 


KE Je gives: 
y 


BAND FRICTION 


H&ISTS, 


= INING MACHINERY 
M.@ BULLOCK MANF'G. CO. 5. CHICAGO. U.S.A. 


| PHILADELPHIA CORLISS ENCINES| | 


NON-CONDENSING BEST MATERIAL. 














CONDENSING. HIGHEST 
Triple and Quadruple EFFICIENCY | 
Expansion. 


GUARANTEED. | 





' Horizontal or Vertical. 
Superior Design, Work- 
manship and Finish, — 


- PHILADELPHIA ENGINBERING WORKS, ‘Limited, 


FRISBIE FRICTION mf 
PULLEYS.» CLUTCHES, ee 


THE D. FRISBIE €O., Sean 


114 LIBERTY STREET, - NEW YORK. 


6 


Catalogues Mailed 


on Application, 


Mifflin and Mcadow Streets, 
PHILADELPHIA, PA. 
















HA REE Ss “MURRAY= 
Be ENGRAVER on WOOD \ 
ANN ST.*+ NEW YORK: 








PROCESS any 
R é. 








SECOND-HAND MACHINERY. 


Planer, planes 54 inch wide, 2 





4\4 feet long, 2 heads, 
Betts Mac hine Co 
1234 feet long, 2 heads, 
I 


Planer, planes 72 inch wide, 
» W. Pond Mac shine Co 


STRICTLY NOUSELESS Als Mons 
DURABLE THAN STE 





Planer, planes 36 inch wide, 10 ft. Jong, Pond. *atentees and Sole ecnsanen” 

Planer, planes 30 inch wide, 8 ft. long, ‘ W. Pond. THE NEW PROCESS RAW HIDE co 
Planer, planes 30 inch wide, 8 ft. long, E. Harrington & Son. RACUSE, N, Y., re 
Planer, planes 30 inch wide, 5 ft. long, Cove Machine Co. 

Planer, planes 24 inch wide, 6 ft. lony, Harris, 

Planer, planes 24 inch wide, 5 ft. long, L. W. Pond. 


Gap E ngine Lathe, 28 inch swing over shears, 56 inc h sw ing in 

gap, 26 ft. bed, English Make 
Engine Lathe, 54 inch swing, 21 ft. bed, Putnam Machine Co 
Engine Lathe, 24 inch swing, 20 ft bed, with three tool 

shafting rest, 

Engine Lathe, 18 inch sawing, 6 ft. bed, 
Engine I athe, 16 inch swing, 8 ft bed, 
Engine Lathe, 15 inch swing, 8 ft bed, 
4 Engine Lathes 20 inch swing, 8 ft. be ad, 
One 34 in, Swing by 20 ft. bed Lathe. 
Shaping Machine, 9 inch stroke, aw Haven Mfg. C 
Upright Drill, 30 inch swing, back geare« Pe “yt self feed 

awes Machine Co 
Putnam Machine Co. 

Vm. Sellers & Co. 

Schlencke 

New Haven Mfg. Co 
Morris, Tasker & Co 


Pond. 
Sheppard Lathe «& Co 
Vheeler 
Porter 
Ames Mfg. Co 


The Improved ual Engine 


U pright Drill, 28 inch swing. 
Bolt Cutting Machine, 1 1-4 inch, 
Bolt Cutting Machine, 1 1-4 ine h; 
slotting Machine, 9 inch stroke, 
Pipe Cutting Machine, 4 inch, 
30 inch Boring Mill. 

Large Index Milling Mac nine. 
Two Double Stay Bolt Cutter 





AS BUILT BY 


Bement 


THE BALL & WOOD CO. 





One 28 inch U pright Drill, B. ‘G & 8. F., J. E. Snyder, new 
One 36inch = ** FE. Snyder, new Office, 15 Cortlandt St., New York, 
One Horizontal E ngine, 10 inch Cylinder, 14 inch stroke. 


Is superior in DESIGN, FINISH and WORKMANSHIP, In 
REGULATION and ECONOMY it has no equal. Built with new 
tools, from new patterns and after long experience, it should 
and DOEs mark the latest step in steam engineering. 





One 15 Horse-Power U pright Boiler. 


GEORGE PLACE, 120 Broadway, New York. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I., 


VERTICAL GHUGKING MACHINES. 


The No. 1 will bore a hole 3 in. diameter, 
10 in. deep, and receive a pulley 26 in. diam- 
eter, 12 in. face, or 28 in. diameter, 10 in. face. 
Weight, 3,400 Ibs. 

The No. 2 will take a pulley 36 in. diameter, 
14} in. face and hub of 12in. in length, and will 
bore a 4 in. hole in same, making two or three 
cuts and finish by reaming, without removing 
the tools or work. Weight, 4,900 Ibs. 





s. A. SMITH, 
Western Representative, 


fa. G ; : EE rs 
— ai 23 So. Canal St., CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


[i MoiASrIiNe TOOLS. 
: SLOTTING MACHINES. 


In sizes from 64-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
Feeds are longitudinal, 











quick return motion. 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 

Correspondence solicited. 


—— NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST. PHENIX BLDG, 
PHILADELPHIA, PITTSBURGH, 





14-INCH SLOTTING MACHINE. 705 ARCH ST. LEWIS BLOCK, 





THE YALE & TOWNE MFG CO, 


STAMFORD CONN 
NEW YORK. CHICAGO PHILA. BOSTON 


Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 


You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 
putting on one cheap VALVE—BUT, DO YOU? You may also repair this break with 
ANOTHER cheap link or valve, but can you AFFORD to, even if the valve COSTS YOU 
NOTHING? Decidedly You CANNOT. Why not get atonceea GENUINE JEN- 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by getting an IMITATION Jenkins Bros, Valve—there are over fifty on the market— 
tn fact, you have only SPENT A LITTLE MORE MONEY and still your chain BREAKS 
AT THE SAME LINK. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


THE LODGE & DAVIS MACHINE TOOL CO. 
Bune or MACHINE pig SHOP OUTFITS. 















Improved 30-inch Shafting Lathe. 
Write for large cuts with full descriptions — 
Works: CINCINNATI, OHIO, 
WESTERN HOUSF, PITTSBURGH HOUSE, 

64 Cortlandt Street, 68 and 7058. ¢ ‘anal Stree t, cor. Market & Water 8ts., 
York Ci Chicago i. Pittsb’gh, Pa. 

P Hi. ADELPHIA OFFIC FE, 19 N. Seventh St., Philadelphia. Pa 
2" See Advertisement on Page 1 





EASTERN HOUSE. 


yew 
ROSTON OFFICE 23 and 2% Purchase St., Boston Mass. 
Sole Agent for Great Britain, ALFRED’ HERBERT, Coventry, England. 








Renshaw’s Ratchet Drills, Nos. 1 and 3; 
Hand Drilling Machines for Blacksmiths ; 
chines, single and multi-spindle, both those in which the spindles are without 


THE PRATT & WHITNEY CO., 


Hartford, Conn., 


MANUFACTURE 
Upright Self-Feeding 
Upright Drillfwg Ma. 


2 feed movement and tables are operated by hand or foot lever, and those in 


single and multi-spindle. 


which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 


Ld 


WESTERN BRANCH, 100 West Washington St.. Chicago. Ils. 





THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. 8S. 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


A., 





London House: CHAS. CHURCHILL & C0., 





This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 


Send for ILLUSTRATED CATALOGUE and PRICE LIST of Machinists’ Tools. 


DROP FORGINGS OF BRONZE, COPPER, IRON AND STEEL 


OF EVERY DESCRIPTION, 


Limited, 21 Cross Street, Finsbury, London, E.C., England, 





Waray, 
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Lowell, Mass., U. S. A- 





Manufacturer of ENGINE LATHES 


from 16 to 48 in. swing. Cu 





“~~ and Prices furnished on 


GEO. W. "PIFIELD, 





Koy-Seating Machines 
= and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
Tools or Supplies. 

W.P. DAVIS, 


Rochester, N. Y. 






Maine Tal | 








Os MANMING, MARWELL & TORE, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES, 


RAILWAY and 


MACHINISTS’ 








The Celebrated 
: F. E. REED 
16-inch Swing 
Engine Lathe. __ 


— 
111-113 13 LIBERTY ST., NEW YORE. 


We carry the largest t line of Tools and Supplies in the City. 




















J. M. ALLEN, Present. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, 
J. B. PIERCE, Secretary & TREASURER. 


SECOND VICE-PRESIDENT. 





GRANTS] GEAR] WHEELS [and [OBANIOUITING 
jof every [kind] and } ail |sises, | ready | mace jor! 
|made|tojorder | New] Treatise joo [Gears jfor 

EEXINGTON [GEAR IWORES.ILEXINGTON| MASS 
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NOTICE ft! 
Who are making the original improvements in this important tool ? 
REDUCED price on our No. 1 Universal Milling Machine with Overhanging 


Arm and all latest improvements. 
$48 0:00 NET, DELIVERED 


At any Railroad Depot East of the Mis- 


sissippi. Machine fully guaranteed. 





In stock for immediate delivery. 


Lhe Gavin Machine Cu, 








No. 1 Universal Miller with Overhanging Arm. 


Laight & Canal Sts., New York, 





ANERS 


MANUFACTURED BY 








479 Sycamore St., 








SPUR GEARED 
SPIRAL CEARED. 


The G. A. GRAY CoO., 


CINCINNATI, 0. 
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24” Pillar Shaper. 16” Pillar Shaper. 





25” Pillar Shaper. 
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_J.M.CARPENTER 
PAWTUCKET.R. I. 
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